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(57) Abstract: A compound represented by the formula (I) 
[wherein W represents a group represented by the following 
formula (VIII) bonded to a possible position on Q; Q in 
cooperation with W represents a group represented by the 
formula -C(W)=C(R 3A )-N(R 3 )-, etc.; R 3A represents hydrogen 
or (un)substituted lower alkyl; R 4 , R 5 , R 6 , and R 7 each 
independently represents hydrogen or optionally substituted 
lower alkyl; R 1 represents (un)substituted lower alkyl, etc.; R 2 
represents hydrogen, etc.; R 3 represents hydrogen, etc.; and Ar 
represents phenyl, etc.] or a pharmaceutical^ acceptable salt 
of the compound. The compound or salt has irritative activity 
on a ?3-adrenergic receptor. They are useful as a therapeutic 
agent for obesity, etc. 



0 03/106418 Al lliri LHIII I' I II llllll^^^l I III' II 1 il llll II IIMII I :!llll I 

OAPI &m (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 2 X^n — K.&tf ffeOTH&IilZ-OOTI*. JtJWSMr 

ML, MR, NE, SN, TD, TG). ZxPCTtiMv hOMKM «$*lT^«> Tzi-KtBS^ 



(57) gift: 




(I) 

?H H H 2 

Ar-V N ^ C 
R R 5 R 6 R 7 



(VIII) 



Q(4Wi:*l^:-C (W) =C (R 3A ) -N (R 3 ) -T^^tlSSf^, R 3 

A te&mmttrznm&i> u< {^a^isar/^^^. r\ r 5 > r 6 . *3<t 
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i 



M%.&, n-7 Kw-y y^ftiiiti«^#iEi, ^&&mi*&jt"tz%m 

20 *fc % ftifi. k WttiirtT^ 3-TKV-tP^»#4U 15 3-7 

25 J3 3-7 Kutyyff^utifi, mmm. mamm, mwmm%m^ 

(D^m&fttef&mmt Lx<D&m&&&ft£frx^z> 0 &tnt$ 3 -7 Kvt 
^jm^ffi^^-rs^-a-^^btfcv^s^ c^*.^ ^m^-i i-255743# 
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2 



£ 190* b< te. i3i *5J;t>V*fc«/3 2 — t KW-y ^^##JMM8&-J£U 
5 aft^j^c 0 3 -T KVt P ^^^fM&^-f 3 t \ZL X «9 > 0 l.*5«fctV*.;fcf± 
0 2 — T Kvtyy^iMl^Bt^, M£tf> 'CMPjtii, 

10 ^Oi^ 

/3 2-T KVtP ygfftlJtffffi Kit; U !fr*Jfr j3 3 -T Ki^ty ysiwiff 
ffl SrWi-S r. <b =t t) , /3 1 *5 «£ IJ</£ fcfi 0 2— T KW~y ^WflSfaJSfcfl^ KijB 

3-rKVtP ^^^M^S:4W-r5-^^fe5o 

20 *T,5*fias«frfc 0 3-TKW~y ^S*«cW*#ffiSr^rf-*r.i:«r*mU*»WSr 
*38^#6>r±* bl-^^M© U3-T K W~y ^S^frJWHRf^fflSr^S J8 3 - 

t Ki/tu ^wtfcmwt;m<DtefrT*h 0 1 & j^v^fc^ 2 -t Fw-y ^g^tt. 

*It^©'>4v^»i:Ut> TIB [2] ©ffrfr*«rl!,fflbfc. ^T^-f6 0 
25 ^SW^bttx #M¥l 1-2 5 5 7 4 3 #4St«H:fB«£ ftfcirS : 



-c^axs^-a^a^— «wmi6ffl*^a 0 i*5j;tj5/5 2-t FW-y 
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Hi Ltt^j/ h (Sennitt) &fc»jRLTl^3|!9JgT?a!>3 (J. Pharmacol. Exp. Ther. 2 
85 % 1084~1095 M, (1998 

ir.-Tf*R»M#bW:*e>|c:lftWbfclS*. TIE [2] ©R 1 -x-R 1 e 
-C (=0) NR 1 a R 1 b Sfcte-X-R 1 e -C ( = 0) OR 1 8 -«£*L5S 

-CR 1 f R 1 8 -TSt^ttSSCR 1 f ^ctt^R 1 6 tt^ax^n&iLT**®-? 1 
¥1 1-2 5 5 74 3#^{C|B^$tLfc'fb^#J^ £ t5^R 1 1 feitJ^R 1 8 tfS[53B# 

C 13 5£ (I) : 



(5£f. W«Q±^^Blli^4S^^i-S N TIB^: (VIII) T*«t$*b5^£r 




(I) 
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(VIII) 



QttWtmtti.-C (W) =C (R 3A ) -N (R 3 ) -C (R 3A ) = C (W 
) -N (R 3 ) - N -C (R 3A ) =C (R 3B ) -N (W) -C (W) =N-N ( 
R 3 ) ~> ~C (R 3 A ) =N-N (W) \ -N=C (W) -N (R 3 ) -N = 

5 C (R 3A ) -N (W) - N -C (W) =N-0- N ^fcfc-C (W) = N-S-T? 

R 3A *5«tT>*R 3B («n-€^AEbT. 7kmm^t^tmm-hv<i±mmm(Di&m 

r\ r\ r 6 % *3j:t>*R 7 te^ti^nm&^xfcmm^tinwWk^x^xhx 
io ^i&mT/^/um&m-to 

r 1 «gmt>b< nmm^i&^r^^m, -x-r 1 e -c (=o 

) N R 1 a R 1 b N -X-R 1 e -C (=0) OR 1 a %b<«-X-R 1 d Xi&Z 
tl5S5rtL (5£f. Xttm&&-£tcitt : -O-, -S-. -N (R 1 c ) - x - 
N (R 1 c ) C (=0) - N -C (=0) N (R 1 c ) -N (R 1 c ) S0 2 - 
15 % ~S0 2 N (R 1 c ) ^tUt-C (=0) NHS0 2 -T^tL^S^ U 

R 1 e n&W&, tfclitt^KliilWiT^^yS^U R 1 a N R 

b< iiifji©7 7;^/n, m&h u< femmm<DT v —sum, m 

mt> b< te$£g*&<£>^ oTy^/vS, jfefctefi^ b< f^gm^^n^SSr^ 
20 R 1 a fc^^R 1 b ^^Pj^fsfi^i-^^ot^ : 

-o-*fc^i-NH--es$t^6S^Wb-cv^T%J:v^3~8M^fp^r5:y 

s^r^ b-cv^ % <t < mmmm^r $ / mtemwt&xhz frttnw&ztix 
fc«-N (r 1 a ) -xmzfozmxwz&TLbtix^xh iv>) ) . 
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r 2 itfrmm^ ^vtf^m*. m»%\^<nmm.^<oiSM7/^^m^ gmt>t 

£R 3 trt^ot^-x-R 1 e -C (=0) -T**$Ji5 2|l|©Slr*t 

10 ArttTOS (IX)^(X), (XIII) 
^ (IX) : 



20 nm^(0^mCT)^}V^;Vi^z=.;vr % J K> £fcteB&t> b< tt&tB&tfV^i^* 
R 9 fcitfR 1 0 f«H^MtebT7K*®^ ap^vI^ B&t>L<te*SB 




(IX) 



25 fete, 
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R 8 x R 9 % Soit^R 1 0 ©^2ort|:/j;oU: — NR 8 a C (=0) C 
5 R 8 b = C R 8 c — X<fc£tlZ>3is (R 8 a . R 8 b , *3 j;t)«R 8 C -«IH— ^fctt^^ 



fiU R l -0-CH 2 -C (=0) OR 1 a "eS^fr^g-efc 9 % ^O n 

10 /NP^VH^tib< fib y 7/^P^^/^T*tt^V\ ) T^£*L5S. 
s£ (X) : 



0£tK z ftiii^t tcnmnm**^ u 

R 1 1 fiTK^M^ i&mr/^/um, £fcte5£ : -S0 2 R 1 4 tL<(H:-N 

15 r 1 5 r 1 6 xm&nzm r 1 4 fiBm%L<ttM«m^{s^r^/^ 

R 1 2 f»Kfl^ «^M^*fc«H 2 £glU 
20 R 1 3 ^*M^*fcfiH 2 S:*U 

nnfci t*mm te^rtl^ft 0 * ft 1 &m~f a ) 

S (X I I I ) : 
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> 7 17 



R 



(XIII) 



[2] R 1 -X-R 1 e -C (=0) NR 1 • * tfc (i - X -Ri • 

-C (=0) OR 1 a ^fcteR 1 tR 3 W-Hl^oTS 

C3] 5* (I ' ) : 

.R 1 



VX+s R\ R 2 > R 3 n R 3 a , *5J:t*Wf4 [1] ] 



[5] R 2 tf*;^j^£^<D£-e$,oT, R 1 ;£7cteR 2 (D—ft&g: ( I ' ) 
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C6] Ar^Tia^ffm^: 




C7] R 1 5&$5£: -X-R 1 e -C (=0) NR 1 8 R 1 b ^fcfi-X-R 1 e 
-C (=0) OR 1 a XmZtlZ&XfoV, 

R 1 a ^it/^-r^m^^fiR 1 b ^^tt^ LT% 
( i ) 

(i i) MS^^T/l^l^ 

(i i i) l^fcfii^— ^tz.\^m^xwk(ommm\z.^^w^^tc.m^T/v^-7v 

s Tk^S^ T/W=i=3f^X N TA^/l^^^ -f^K 

y/vs, ?T~v;m, ^hmc^mrnxm^tix^x^ 
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9 

( i v ) r 1 a asj^R 1 b *k ^thb&^&irz^mm^ t~m\z.te<>Tj&j&-tz> 



[8] R 1 tfSst: -X-R 1 e -C ( = 0) NR 1 8 R 1 b X«i&t£fhZ>W;X°1b «9 
, S«^<£:£: NR 1 a R 1 b T'Sl^tLSS/^ N5feffi-t?_h|B^^0^7/^=^S 

Xfeit^R 1 a ^^t?$,^ N 

[9] R 1 tfSifc: -c (=0) NR 1 8 R 1 b T^^tLSS^fe «9 . 
R 1 8 teXTfR 1 b ^^^teLT,7K*il^*fc(»^^ L< «iEg^{g 

15 ir^/ntfes^tt^R 1 8 fcs^R 1 b ^fib^^-r^mmm^-t— 

BIZ ft o T gi <f 5£ : - O - ^ fc f i - N H - T'S £ tl Z> S ^ ^ W U T V % X «fc V ^ 3 ~ 

R 4 &J;t>*R 5 /$S£^7k*]^T»fc<!K 
Ar^5£ (xvi) : 
R 18 



(XVI) 

Cl 0] R 1 ;&S5£ : -X-CR 1 f R 1 8 — C (=0) OR 1 8 -C^^SS"? 
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1 0 

Cl2] Q^wi:*^:-C (W) =C (R 3A ) -N (R 3 ) -^fcfi-C ( 
5 R 3A ) =C (W) -N (R 3 ) -t'i^jl/Sl^its Cl] s C-2] , C6] ~ C 
1 1] OV>i a ^^-^l2«^^t?^^fi^#^^fF^$n§- ; e<D^ 0 

Cl 3] Cl] ~ Cl 2] OV^tt^f5m^b^^fc«m^^rF^$^5 

ci4] ci] ~ C12] (D^n^z^<Dit^m^tcnm^m^ffm^fi^ 
io ^<Difi^fM^tut^ft5> m«r^ mssmm. mm, m^m, 5oa 

Cl 5] Cl] ~ Cl 2] <D\,^TtifrKmifc<Dfc<a-W-£tz 

mm. 5oi, *fettffi^©f&^fe 

15 C16] C13 ~ [12] (D\^irM^m^(D^^tcnm^^^ti^ 

^<om.<o, mmm, msmm, mm, m&m, o^m, *it.\m?5<Dt&sm<r>wk<D 

, Cl~C8An7/^/H, Cl~C8 7/^/Vl, C2~C8 7/^-^I, C 
25 l~C8 7;^dfv/S, 7k^S N =fnS N vO=V£. ^/^^M> 5£ : - S (O) 
p (C1~C8 7;^) T?* Sift, 5^ #^^>vi^ N C1~C8 7^3^ 

UTm, WM*> U< teMW&VXsl'fr^TS. KS, S:-C (O) NHS0 2 (C 1 
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1 1 

5 r/7 >v*;vm\ <DTV — i tt te. M 7 * =/k 1 - £ fete 2 - ^ 

^m<Difcmm*%i 1 0 ot<z>t y —^ma>K r/v^/vu^t lti±, m^ji^ ?vk 

Cl~C8^n7;^;H, Cl~C8 7;^/H, C2~C8 7/v^;H, 
Cl~C8 7/^^>S, TK^S, -hnS, ^^^M, 5£:-S(0) p (C 
1 ~C 8 T/^/U) X*m&frlZ>^ %jU7$$-i//U^ C 1 ~C 8 T;V-=i*l/3>;Ui$^ 

v U< ttitH©^;H|?y7 5 K«> 5t : -C (O) NHS0 2 (C1~C8 

. BiJ»<E>*t«asfc^i« ^ci~c8 o^*m^^o]i:^^fcte^^^iSfp^7K 

tW&rr>v*c;v^\ N re^r/^^/v-Sj > *5£t>* rfi7;^i^ySj oft 

V^m^ C 1~C 8 7^3^^S, C 1 ~C 8T^=t^^/^=/^drv'^ C 
3~C 8 n 7M/^^r^/l'#=;^*^l, tK^S n ^A^^M, i£ : - 
S(0) p (C1~C8 7;^) -Ct^nS^ C 3~C8^nTA-3vl^ B 
mt> U< ttigi©7 5 /S, ^/^^^S, C 1 ~C 8 T/^=^^^2j?=/^S 
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1 2 

ttli, o^^w^ N hy^^-w^ ^h^^^v^s s<i/$*^u 

o 
o 

Tg^t> b< iiiM©7^3 £ LTfl. g^t> U< fi&Sgm 

©r/^/^o^mi:^ : -oc (=o) -T»mi5ft%m<Dmmm*m&%!s'£-is 

7^S©f^©^:-NHC (=0) -T'tStl^S^i^ll^t 
. £ £>i-^tH^_L^C 1~C S^nTVI^A-g, Cl~C8T/^7^ C2~C 
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1 3 

8 7VWr~/l^ C 3 ~C 8 iX^ nT/^/H, y^=-/um, TyjV^rjV^ 

iHftOT^^/uSolt^W&Kig* : -C (=0) NH-^^ftSSo^jDSt^HGias 
5 3£^U £ &lcS[jKJ|C^F±^C 1 ~C 8 Anj^l, C 1 ~G 8 C 
2 ~C 8 T /l^rvl^ C3~C8^n TVl^/l*^ ^ *=/l/3£s 

r^n^v^j £LTJ*. HSfDI^ 7y», fci^l^^^ 

rgmt> b< f^ifimor ^ KSj fi, — NR 1 9 COR 2 0 T"ft^H5ST'fe!5 
„ R 1 9 £ L-TfifctafcJOiH^ Cl~C8 7;^;i4W&^ R 2 0 £ LTte, C 
15 1 ~ C 8 ^ cr T /l^/l^ C 1 ~ C 8 7V^3V1^> C 2 ~ C 8 T/l^T^/l^ C 3 ~ 

rilfct<{iifj|©^y7^ KSJ te-NR 2 1 S0 2 R 2 2 Xi&&tlZ> 
mX-frV, R 2 1 £ LTteTKlffJOIC^ Cl~C8 7M;^Wb^ R 2 2 <b b 
Cl-C8An7^/H, Cl~C8 7^i, C2~C8 7;^=;H 
20 \ C 3~C 8 */# *T;\s*;ism, -7au~;um, Ty/^/um, — "rvm^fi^lfh 

rg^t> b< fiMa^^T/V-^/^/^^/PT^ySj (i-NR 2 3 S0 2 R 2 4 
X°m$thZ>mx*hV) s R 2 3 £ LTfiC 1~C 8a D 7;1'^/H > C1~C8 7/^ 
C 2 ~ C 8 T;Vr=^;\s^ C3~C8i/^n T/t^ /l^ y ^=^;V^ S T y ;V 

25 */um^ ~-^um&m&mifbfas r 2 4 ^ lt^c 1 ~c 8 r^/>mmmif & 

~C 8 T^JVm, C2-C8 T/l'^/l^ C 1 ~C 8 T/V'^^v'^ *M^(D 
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1 4 

i/^DTM/wSi: LTfi, fllxLfcf^ a :/p t°/K ^ p n-<>^ 
/K n-^^rv'/K xi^zf^jVtz t*<D 3 ~ 8 liVi? p T^/l^Sptf f,^ 

So 

-CR 1 f R 1 8 -X-m&tlZmcDR 1 f ^J^R 1 8 
^n^^^ N v^p-^^^ -SX^n—^ri^^ ^ a— T'? ^tnHV) 3 ~ 8li^ 

io m^mmm^x^xh m&mt lt^t^/i^ T^/^^m^m^ ttris r 
nt, fy^^gt, wy^m, ^y^ T ^^ #N ^ y ^ r .y y 

tfn^|, ^n!)yi, fnU^i, 7 V 4 % ^7 V 
^V^m. ft if©, «WJDR^6>»tf^fci-4fl© 
20 r^Bfj ©ItltLTft ^Jil^n^Vl^ Cl~C8 7/^/H, C 
(O) p (C 1 ~C 8 T/MFvrt') 77/l^>vvkSs C 1 ~C 8 T^=^ 

7/VW5/S, 75-/H, 77/w^s^ gj&«nti-?&*w£;*-^y 

^:-0-*fcfi-NH-T^^tt5^^L-CV^t><tV^3~8M©IS 
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1 5 



mmVtT S.smt tt*^^tt> 1 - fc°n y v^/K tv< y % i - fc°-^ 
al'^'^cS::-0-*fctt-NH--■T?*§^LS^4r^bTV^-Ct>J;V^3~8J^©|& 



Kg # m*? o fc® tfs^f e> ^5 „ 
io j is k y /us £ lt r± i — r ^ k y «t 2 ->r v k v ^m&m-f btiz> 0 

(I) -e^^tLS^-a-^OR 1 # x 5£: -X-R 1 e -C (=0) OR 1 a Tf* 



R b WaK*!!^ gffct>L<ttMg&©i£^T^3r/i^ gtfefc L< tt*(ig 
m©{Sar/^3^^^^/^£*fc«^/^>iX/^R b b f3gmt>b< rang 

20 5£ (I) -xrm&nZfc&McDR 1 $K 5£: -X-R 1 d *T?*$;ft,33£-efc5»£\ 
£ 9 AfrWtcfasS: : -O (CH 2 ) p -R c T^SfrlSS 

(5£<K R c tifilfet L< f4iIt©|St7/^y-r;H % tK^S, ^77S, g^ 
^^■y^b<«^iS^T^^r5y^/^-/^ ^fcteTlBsS; (Va) : 



5 



15 




25 
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5 mmia) : 

5ft(VIII) (C*3^5ffimSR 4 *3iD«R 5 *S7k*JDR^^fe 
3<fbl^U -f **5^>x TIB5S; ( I - a ) : 




10 ArCH (OH) CH 2 NHCR 6 (R 7 ) CH 2 -T'i^tl5S^w©^!)^I 

TfE5£ (XVI I) : 

JO 

Ar^ (XVII) 

15 T«$^5^-a*SrTIBS: (XV I I I) : 



R 1 




(XVIII) 



R 1 » R 2 > R 6 > *5«fcrjsR 7 nmmkmcM&*m-to Qtt, 
5£:H 2 NCR 6 (R 7 ) CH 2 -"e*$tt5S^w©f^*? t) fcB&LTV^&Wu 
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1 7 

/K r f7t Ka77^ i^^-^f-v^J; ^/HSn ^<^^ ^^Wny 

So 

io jfc38 % 5£ (xv ill) -«**t«^-fr*^WKit. Jfc^#8&fc^©M8ll&4fci3 

tftS^JMfctfiii: lt^, s&iw- rn^sfe* y !>a© «t 5 nMrnr^ij 

°c, #?&l< ra*?j2 5°c&v^u$i 0 0 trc*> 5 „ 
^Mfe^^v^x, jD^Kt:-a^-e*>*^: (xvi 1) ■v&ztiZfc&Qtfis&xtt (x 

20 VIII) ^&£ft5fc^4&tf5*^*&#UTV^#£\ *0^*fcHt54 
fclBfiSf*, (I -a) T^^^^fb^^^V^^^ttTV^So -f 

fcfr^ MZ-&, Rfls-CfcSS: (XVI I) T'S^tlSfMt, R#T'&S5£ (X 

viii) xm^fi^^m^mR,R)<D^mm^^^mmit^m^m^ 
25 buib^; (xv 1 1) x«mtstiz>fc&w<D%i^m$km-±. xmmm^m wz.&b 

loom, J.D. b(D~%fe (J.Med. Chem. ,35,3081-3084(199 2)) „ ^ 
fcttEliel, E. L. #5 .fct^Delraonte, D. W. (Djjlfe (J. Org. Chem., 2 1, 5 9 6- 
597(1956))) \Z.mKXm&?&Z.k&'T*%Z> 0 

(xv iii) x&£ti&ik&m<DiwiMg&#t±. 3cmmm,(Djjm mz.t£ 
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Repke, D. B . & «fc t>* F erguson, W. J. <Djj%& ( J . Heterocycl. Chem., 13,775 
-7 7 8 (1 9 7 6)) ) \ZLmKXm£rZZ.k&~l?&Z 0 

BU!B5£ (XVI I I) X»m$tlZ>mmk&Mft, 3Cifc J.Org. Chem., 2 

5,1548-1558(196 0)) fcf2gS©#&&C^oT$5l3ti-5 ^ k &X*% 5„ 
5 £fc0!lx.fc£> _bfB5£ (XV I I I ) T-^$tb5J^J|SK^#jo5^ N TfB^^at 
W : 



10 jtifc (Mx.fi J. Org. Chem. , 51, 4294-4295 (1986). Te 
trahedron Lett. , 41, .4363—4366 (2000) & if) 
IBiK^fe^o T®13t-r£ ^ £ &X% 5 D 

±ib^: (xvi i i) xmznzwMfc-etmtDo-h^ u^mmw ^-t^k 
— /m© i fi, ^^xv ^ yy'-/^m<o 1 te^fcd: 3{£, as w i 

15 {£&d£^LTV^b^te> Xlft (iilf J. Med. Chem. , 40, 2003 
— 2010 (1 9 9 7) , Aust. J. Chem. , 46, 1177-1191 ( 

1993) t£k) ^mm^m^oxmm-r^^k^x^^ 0 

_lib5£ (xvi i i) xm^ti^mfMt^-m<D^tb, uftmmw aw^F 

—^m<D 2m^^-^X^?>it^ns Xtik (#Ix.fcf J . Heterocycl ic 
20 . Chem. , 36, 921-926 (1999) ft if) fc|BS^i£fct£oi:05t 




(a) «tLx, (i) T125£ (x i x) 
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(XIX) 



T*$*i5fl^4&£i!fr8B5*; (XVI I I) X*m£foZ>fc&yob&B.J&£^ MIA 

5 *mm-rz> ^k\z.&*)%bfoz> 0 

10 7^ Kfc£f<E>»j£'K V $ A#^ET 1 L 2fflF*/KO*fb'<>'^i 1 . 1 

§^©3 ^ft^ h y ^a^hx.. ifiT^^t5„ *fc x h y ^/i^y 
s (xix) -r^^tts^ifei:^ (xvi 1 1) xm&tiz>ik&y?ik(D*yyv 

^K^^©W1^, ^ (xix) -e*$n5ft^t*fLT, (XVI I I) 

9 o°ct\ u< « 6 o°c-e 5 u i OB^Pttff&i-s,, BWm<o&frk IT, ft 

^^^S*fc«^^/H^if^fc5^f^ ii^ *&ffc tf-Wtt k*(Dmm$>X 
, H^fls* if <o/w ^ife-eftia LTflfcftSW-5 r £ § o ^ia^ f y 
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5£ (xix) ti^sMi^ #i;tfc£:£ (xx) 

o 

B (XX) 
FT R 5 

0&<K R 4 > R 5 n Ar N *3<tT>*BfiHfriE<?;I^C#*^-t- 0 ] 

5 „ 

m^>, 5£ (XX) T^$^§^t»(D5t7nf^ (XIX) X*m$ti 

6^-a-^07K^s<^3£#: (* i) ^v±K<Dm^it, ^9^7km^^mi-h v v 

S (XIX) fc*3tt5* ltlU, RSfcfSSOft^gttfcSr&J: 5 fc-f" 




15 2 0©=5r 9 A468ffl<D 5 fcVv*"*LJ&»<D#£T; 3^7 ^T^Tn-fS ^ i: «fc 9 5 

b<D*7/Uffi%hm<Dmm&£X$^<D5iJfcte-Jcm (fJilin-U- (E. J. Core 
y) ^ v't-t^ ^ Hr—U~yt ^r%^Y3— (J. Org. Chem. 
) 56 # N 4 4 21, 1 9 9 1#) ^oTfT^tf «fcV\, 
20 ^ (XX) ^£fr5te^#J&j&7G^ USStlH^ (:/n.M$:) ^ba^^I^O 
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if<^^0ST?^SIi-5 rtia^ s (xix) "C*$*tsfb^ws:#« - t a*-e# 

So 

5 5fc (XX) $ ft • ASfc 9— fcV -<A. A. L a r s e n 

) £^ ^ ^ ^f^f^ -Jr^MJ- (J. Med. Chem. ) 

1 9 6 7#, 1 0# N 4 6 2M*fc»^-Tif- (C. Kaiser) fc, v?^— ^/U 
^f'f^t/l' ^^^.MJ — (J.Med. Chem.) 197 4#s 1 7 

# N 4 9i) \z.mm<oj3mte£*)'a-&x*%z> 0 



(a) *s«ktm*fc (b) (dsij^^lt, imm^m<n>o^ s: (i) icjsrt 
smmSR 7 ^7K*m^"x?*>5{k^«b^ TfBsS (I-c) : 



15 [S;*f\ R 1 N R 2 N R 4 s R 5 N R 6 N feitKAr {»IBil^Cic*^-t- 0 Qtt 
\ S:ArCH (OH) CR 4 (R 5 ) NHCH (R 6 ) CH 2 -X'i$fl5TO 

T'^ftSfl^W*, tib^: (XX I I) : 



10 




(l-c) 



OH 



20 




(XXII) 



c^4>> r 4 > r s % *3«fctj«Ar teffimtmtmvfc&Mir) 
x*mtsnzik&m&Tm£: (xxi id : 




CT/JP03/07382 



5£:R 6 C ( = 0) CH 2 -T^$tt^.S^W(D^ 1 5 l-ambTVN^flilfL 5£ (I 

T*fc«^5m5c^s^#«r^ (xx 1 1) x*misfcz>ik&mt?& (xx i i i 
ta^M^-f^ irxm^btiZTZ, (xx i i) ^^^xa-fb-^tjfi, mig^^^-v^ 

#3 (M;U;£, J. Med. Ch em. , 2 0^, 7^, 978 — 98 1 *? (1 
9 7 7#) ) 0 

£7i. ttJIi^^ LT^V^tbS^: (XX III) T'$$tl5»lis «IB# 
<O^^^J: V)Um-tZ>Z.tti^X%Z> WZ.t£ s J. Org. Chem. , 5 5t, 
4-^-, 1390~139 4^<— v 5 (1 9 9 0^) N Chem. Pharm. Bui 1 
. , 4 5#, 9 3 2 ~ 9 3 5 v 5 (1 9 9 7^) % Heterocycle 

s, 3 2t, 10f, 1 9 2 3-1 9 3 1^ (19 9 1^)). 
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SHfe(d) : 

mm (a) % mm (b) N &xxmm u) osim^ lt, ^ (i-a) -e^n 

3 (XXIV) : 




(XXIV) 



5 r 1 > r 2 . r 6 \ r 7 , &£x?at itmmtmcM^m^ QJi, 5£: 

ArCH (OH) C (=0) NHC R 6 (R 7 ) C H 2 -X*m $|l5l^W©{^ «9 
fcg&LTV^Sflilf^ 5£ (I) -e^$^§^#I^tt6^ai:P«*^S't-o ] 

*jKfe^*sv^ % ms^Kb^-cfess*: (xx i v) ^^tt^^^^Bii-SSr 

±m%j&<DmMx*foz : & (xx i v) xm&tizik&Mfc, wz-ttTma. (xxv 

) : 

OH 

20 Ar^C0 2 H P 00 ^ 

X-m£tb&{k&Vo&ffiffi&, (XVI I I) ^Zti&{[&fy?i1tttL*:<Dm.h&l&£it 
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5* (xxv) •e^stbSft^irS; (xvi i i) vmztizfc&MiKDBjfon, 

N, N' - u^3ri/jl>Jj/UtfZ?s( * K\ 1 -cc^/i— 3 - ( 3 - ^7KT ^ / 

tVV) % KttlHlL N, N' -#/M^/Vv^ 5: ^y-/K N, N' 

/Hj?=i^5?=iyN^BH' ^ H\ 1 h^^/^=/W- 2 f^i/- 1 , 2 
5 Kn^y y ^^—/i^^^y/KTv^ ^n^^^^TjN^MTKfe^J: 5^ 
^J<D#^T^iiS-f-Sr S„ ^l-a-^Ji: tTN, N' -v 5 ^ 

5 K^fcte 1 ~^jV- 3 - ( 3 - ?vVT 5 / fcfA<) ^M?-^ 5: KJfi 

WfeftSo *fc. S: (xvi i i) f (a) -ci^fc (Dtmm 

tlW©i-?t)liT^ N r©t^©^iis h y ^/ur 5: >\ h y zf^jvr 

15 (xxv) ft^ti^ft^J:^ (xvi 1 1) -e^*^^^^^^^^ 

^^^M-r^^SEgfi. 4y£#K:& (xxiv) -c^$tL^^^)^*5v^•r^^ 

(xxv) -e^^^^jb^o^i^tt^f^ (M^coiiet, a. fc^t* 

J acques, J . <^^& (Bull. Soc. Chim. France, 3330 — 3334(1 973)) 

mum (xv iii) xm£frz>fc&m<D%:¥mmm-±s m^^jkmww^mma 

6 3^12 2 5 5 9^|5^^^C-C^5ti-5^ ^^-e^^ o 
Mi* (e) : 

25 «g*fe ( a ) N mm (b) \ as% (c) ^xnmm (<n ©sij^l-c, ^ o- a 

) x*m£tiz>4k&m±, TIBiS (XXVI) : 
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OH 



Ar 




R 4 R 5 6 




(XXVI) 



ArCH (OH) CR 4 (R s ) NHC (==0) CH 2 -~em&tlZ>&fi>W<Dttt> X> 

xm £ fozfc-a-m&mTt-tz ~ t \z «t o xasiiti-s ^ t &x t s „ 

3«felc::ioV^ JB!Wbi^T*&5^ (xx I v) xm^^^mm^m-T^A 
±m&m(DjgMxhz&: (xxvi) x$tistiz>ik-&m\-±, mx-\ZTm& (xxv 

I I) : 



(XXVM) 



[5£cK R 1 3o«fctJ*R 2 ttpflBirl^C^Sr^-ro Qte. 5^: HOC (=0) CH 2 

s^ai:i^cs*^-r 0 ] x^Mit^m^wm^ (xxi n -«£*L£<fl^ 
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5£ (XXVI I) "C***t«fl3^*4:^ (XXI I) ^^ttS-fk^ir^SjESfi 
N N, N' --J*/? w>**t*sA'lJA*tfi?>C ^ b\ 1 -zc^vl^— 3 — (3 -v?^ ^/UT^ 

jJA>rf=.A'S?an#BM i -31 h 2 1 , 2 

* K^tUS 1 3 - ( 3 - i?^ 5: / -Ju #/U7$i?J 5 K 

mtfbtiSo a (xvi 1 1) x*m£nzfc&m*mm(a)x*ft'<tz.(Dkmm 

5 5S; (xxvi i) xm £ *i 3 J: tM; (xxi i) T^ftS-fbe^tefctf 

5^^*^p-r^^iag^ £/»(:£ (XXVI) -e^^tt^^W^VNT 
5£ (XXV) T^$^f^fe<Z)5^ TIB§P^«5tW" : 



20 xMistiziftfttf^ is Y—v&.'Oxj y**-y-y~/um<D3mz.fe&vx^zit 

&QotZXtik (Mz-t£ J. Biological Chemi s t r y , 23, 126 
85-12689 (1985), J. Heterocycl. Chem. , 6, 27 
9-2 8 3 (1 9 6 9) ) \CtiM<DjmtZft'*XW£r& t 5„ 

Sfc* ±IE5£ (xxv) T?3teift5fle|sHt#*©5tN gp##5tw" ^yx^^ 

25 *V-/l^<D 2fcK^LTV^tel^/f^ Sntt (^J^.tf B u 1 1 . S o c . Chi 
m. Belg, 100, 277-286 (1 9 91) 4 if) ^|B«c0^fe^^oTM 
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-blBJ* (XXV) T^$tl5im^©H, SU5>«3tW" ^yx^fy 
^Ty^US^SfiJr^Kg-a-LTVNS^^W:, ^ (WfctfJ. C h e m. Soc. 
Perkin Transl, 3006 (1972) 3& if ) £IB*fc©:#ifefc:t£oT®! 

5 at*-5£ . 

(f) : 

^W-fb-^MS*© 5 R 1 tf^r-X-R 1 e -C (=0) NR 1 a R 1 b ^fcf* 
-X-R 1 e -C (=0) OR 1 a -vmZtlSm-Z&Q^ X^ : -O-^fctt-S 
10 -ti§tl5Sffc5ft^ft T1B:& (XXVI I) : 



C5£t\ A 1 tt7k*M^^fcfi7K^*0^^^b, A 2 «7k*Jm^*fc«T^/ 
£©«BH£*r*U X, R 2 N R 4 % R 5 N R 6 N R' fciDtAr teitulE £ R Clc* 
Srito Qtt> ^:ArCH (OA 1 ) CR 4 (R 5 )NA 2 CR 6 (R 7 )CH 2 - 

^S?£ft5te-a^£r, ^ : YR 1 e -C (=0) NR 1 8 R 1 b ifefcteYR 1 e -C 

(=o) or 1 a tt^YteT^=-jufcfc&mm%m&u r 1 e , r 1 a > r 1 
25 r7K»s©#Mj t\^x^ mn^^^h<Dx^^i-£m^mm^ti^\,^K m^. 




XXVII 
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h ^ h ^i/X/Utf^/um, 2, 2, 2-M)^Pnxb 

, If— /^df-i/^/^^/VS, 9— 7 fr* Is—A** h ^-^TJ/k/J^l^, /ft/l^/l^S 

io ^^^±ffiv^6JS^^©^^^:«toTM'fe*^^Ji^fr*?1 5 o°c~^ 2 0 o°c 
-efe^o Lttt, Mx.tf^m*', Y^^(D^mmtimm, r±h> 

^f;^/^7^\ 1, 3-^p<^-2-> r ^*vy sv^^tfkft, 

«iiiso^TttT5©^t l< , ^©^fr^ji: Ltii, rn.rn.-r hvv 
a, y D^f^ir/^ u N miasw- b v * a, mmm* y 

y x TK^b-^- b y * a, y ? j*m<oimtfcT ^-fr y ^<E>&s$si^R.t* 

(g) : 

25 ^m\\&m<Ob%, R 1 tf^-x-R 1 e ~C (=0) N R 1 a R 1 b 
tlZ>mx*3bZ>fc&Mte-§if^ TfE5£ (XXVI II) : 
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Ar 




R 



X-R 1e -COOH 



XXVIII 



C^ c f J > X, R 1 8 N A 1 % A 2 N R 2 > R 4 N R 5 „ R 6 , R 7 & £ t>*A r fiffilS 
£ 1^ QJi, ^ : ArCH (OA 1 ) CR 4 (R s ) NA 2 C R 6 (R 

7 ) CH 2 -t?S§^^5»sw<o^*?!9^^:SifeL"CV^S(lfer±^ 5£ (i) Testis ft 

S^^VNfc^5^^iJ<b Lttt, i?i'*u^ZsA'*/i'tii?4 ^ K (DCC) „ 
y^ahT/lo&A'tfSM ^ K (DI PC) s n-^;v—n' -3-^f;v75 
15 /^n \£ As* $ K (EDC=WS C I ) SJ.fcO^tf^lftgfcSft (WS C I • HC 

1) > ^/HJr^-l — f/^-MJ;* (^f;vr^y) ^a^^ 
t7/^n!JyftW (BOP) „ $?:7^^/Wfr;*#ciJ/^T^K (DP PA) 

y^^&mmz.mmzftzm&m^ #/m^^v^ * (cdd n 2- 

^ l -a^ h^i/X/l'tf— A?— 1, 2-v ! tKadf/!)y (EEDQ) , hV 

t Ltlt AT— fc KB^^i/W5 K (HONSu) «*\ 1-fc Kn^^yy 
hP 7/- ;V (HOB t ) N 3, KP-3-k Fa^-4-^y-l, 

25 2, S-^/hUT^y (HOOBt) ^W£>*L5o 
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mm (h) : 

5 R 1 Mi-X-R 1 ' -G (=0) NR 1 a R l h T»m£ 

ftSXTffcSf&frfcttSfc, ±|B5£ (XXVI I I) 

1 a R 1 b (stR 1 a > R 1 b ttlKTSB PI C«*«r*-t-) ^SfriSfl^Jfetag^S 
io ^ (xxviii) <Dfc&m%m^9'( K£i-«te:«\ ^ (xxvi i i) <z>fc-£ 

T-S^^iirSo BCjfcfe, m^UX3 0#H9~ 2mmmft\^xnt>tl& 0 rtT?ffi^ 

20 h £ V\ 1 O °C~ 1 2 O °C, m% L < fct^ O °C~ 10 0 °CXftt> 

^NFKfiii^ 1 ~ 4 8 H#PbW* Kftl~24 6 0 |&£ £ LtMJ 

x.k£ h y ^.^jvt 5: >^(DT/u^^r 5: A^-* ^-/we/i^ y ^ % t° y v> 

itT^I, AO AT-v^^vKT~y >\ AT, AT-^^/kT^y ^(D^m-tfeT 

$ ^ ^ih- b y !7As ^sta y j*m<DT;is% y ^jso^it, ^tK^ h y 

25 ^^tK^^7 y »7 A^C97VM7 y ^Ji<^J^i§£7fc^:i[^#S^V^b;ft-5o 

. «8s < i ) : 

■fcmWik-&m<Do%^ R 1 £R 3 H^tooT^i-X-R 1 • -C (=0) 
--e^^t^^. 2ft(D^^-r^^)^ (XXIX) : 
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X-R 1e -COOR 



XXIX 



_G*«K X N R 1 8 % A 1 N A 2 ^ R 2 N R 4 „ R s % R 6 N R7 j3j;OtArf±aWB 

fcrac*i**«u r 2 0 tt^mr/u^m^-ro q»s ^: atch (oa 1 ) 

CR 4 (R 5 ) NA 2 C R 6 (R 7 ) CH 2 -T?«$n5»SW©ftfel5»2:B*UT 

a, y v&moB&tTA'tj y N hyT>j, ( y i)^^©!^ 

t/wtj y % Tkmt-r h y TkBHb* y ^a^^tK^t/^ y ^a&BMftakRt* 
h y oi^t 5: >, h y -f^-jvr $ ^, jv-* ^vwevu#; y ^«®£ft|ft££S¥»f £> 

Rfemjgtem^zmnik&®<Dnmiz£^xmt£%*Kmftm5 o°c~i^2o ot 

T*fc5 9 tgjfti; LTit, M^L^^if^, W^^©^#J^blc3&B, T-fe h > 
^ f;l/$;i/A7 5 H\ 1, 3 2 — T ^ *V V ^tfSW e>*L, ^ 

mm ( j ) : 

*$£Wfc&m<7> 5 R 1 iR 3 $£K:&oT5£ : -X-R 1 e -c (=0) 

-T^$tL5 2ffioS^i--fb:^{i*fc, TiBiS (xxx) : 
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Ar 




R 



X-R 1e -COOH 



2 



XXX 



CSOK X, R 1 < N A 1 , A 2 ; R 2 N R 3 „ R 4 S R 5 „ R 6 N R 7 jai^Ar 
fiHUlBi:|^DE^^i- 0 QJi N S: ArCH (OA 1 ) CR 4 (R 5 ) NA 2 CR 

6 (r 7 ) cH z -T^£nzm&w<DftibV)izw:mi,x\,^mn, & en 

S/^J'IBV^btt-S^'n'^IJi LTf£ N ViStVL^s/frl) % K (DCC) 
y KVl^ynff*^ * K (D I P C) N iV-^^/U-N' - 3 ^ 
/yoif;^/^ ^ K (EDC=WSC I) *5j;tf*©*HfeSI[ (WSC I ■ HC 

1) ^ ^/hyry-^-i-^^-hy^ (i ^^ /UT * y) 

t7/l/tn!JyffiI (BOP) > t?7i^;^*U;i,7^ K (DP PA) m<0^< 

h'fa&Mmzmmzthzm&M^ x^-jv^ * w—jv (cd n x 2- 

^N^-i-^h^#/M?=/u-i, (eedq) , by 

t LTte, N—\z Kn^^^ ^ K (HONS u) 1 -fc Kd^-<^/ 
MJT/-/^ (HOBt) , 3, Ka-3-t 

2, 3-^/fyr>;y (hoob t ) mm?tbfr% 0 
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\ z7-^;vm, ^~$m, -?v>-m. -^w^ N ah n y ^=?^> 

7*^v;^-fi^4&-T»;fc54§£-fc:«u ^fe> «*.H»WH*fFW«^HJB4 5500 

UTtt^^fiMHaE^C ;£jtfc ($JxJ^ Green, T. W. jSiUWu t 
s , P. G. M. , Protective Groups in Orga 
nic Synthesis, John Wiley & Sons, Inc. 
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(1999) ) m®<Dj?mz£*)ft*>zb&-?%z>o 
io mtus, n^mm, m®;, ^m, m> g^KaotM^s^, s^m^A^s* 

U1B &fc <9 0. l~2000mg 03: b < fit 1 ~200mg £ 1 0 •£ fctef&IU (^Jxifi 2 ~ 4 [H 

(R) -2-^pp-i-t'y^y-3-^;vx;?;w.;i/ 
(-) -B-^nn^yify^y7x^;^7V [ (-) -D I P-C 1] 2 5 
20 g (77. 9mmol) ©7 f7t Kn77^9 Oml i#T, ~2 5t 

T\ 3- (2-^nn7W) t'y^yiil (Can. J. Chem. , 61# 
, 3 341 (1 9 8 3^) ) 3. Og (15. 6 mm o 1 ) *5 <fct* h V ^JVT % ^ 
2. 39ml (17. 2mmo 1) 5tt«3 HFWt 

fc 0 Z.<Dm&mK, 7k3 0 Om 1 ^iJDU ^tlSr^S.*T-fiJ6fc 0 ^W^^ 
25 f;^»U ^T^Sr^ilbTCo ^^fSfqaWTk^fri U mm^^X 

4feSr#fco v , y*7 t /^7A^n-7h^77^- (^^y-;i//^on*/i/A = 
1/2 0) KTJltJKLT&fBft^ (R) -2-^nn-l-lf9^-3-^ 
(2. 0 2g s U$8 2%) SrjKHfett^i: LT#fc Q 
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1 H-NMR(CDC1 3 ) 5 :2. 75 (1H, d, >3. 4Hz) , 3. 67 (1H, dd, ^8. 5, 11. 3Hz), 3. 78 (1H, dd, ^=3. 
5, 1 1. 3Hz) , 4. 96-5. 00 (1H, m) , 7. 33 (1H, dd, j^4. 9, 7. 9Hz) , 7. 75-7. 78 (1H, m) , 8. 59 (1H, d 
d, ^1. 6, 4. 8Hz) , 8. 64 (1H, d, J=2. 2Hz) . 

5 (R) - (ify^^a— (JV) **r*y=7ls 

(R) -2-^Pn-l-h°]J^y-3 — f,i^^/~ ;l/2. Og (12. 7mm 
o 1) <DT^ h=hy/H 0 Oml q*mWi\^ »D!>A7. 0 2 g£r«JLfc 0 

m&mtt 2 . 5 B^F^pmag^ u &^m^?£*p ufc 0 ^a^-gr^ti® u mmmzm 
io a = i/ioo) \z.xm%k\^xmm\&m (r) - (t°y^-3-^) ^ 

W (1. 4 6 g , J&s* 9 4 %) bT#fc 0 
1 H-NMR (CDC1 3 ) 8 : 2. 83 (1H, dd, J±2. 5, 5. 3Hz) , 3. 21 (1H, dd, >4. 1, 5. 3Hz) , 3. 90 (1H, dd, 
J±2. 6, 4. 0Hz) , 7. 29 (1H, dd, J=5. 1, 8. 3Hz) , 7. 53-7. 56 (1H, m) , 8. 57 (1H, dd, J=l. 6, 4. 8Hz 
),8. 60 (1H, d, >2. 0Hz). 
15 3 

M, N--J^=f-;V- 2 - ( 1 H— f is V—tV— 7 — f/M-^) T± h T ^ K 

(2. 6 5g, 20mmol) ©7tfy (20ml) 

^mzjfcm* v o. 3 2 g ) , ^ dp^xw 5: k (3. 2 9 g , 22 

mmo 1) RXfi a V J* (0. 3 3 g) 4 B$f%*N$titffi L7c 0 zk^^F 

20 &4&£r)g£ U S^itt«r«BEe* Lfc 0 2fcifEfc: * p n tK/i^A (40ml) RXfifr ( 2 0 

mi) &M*.mwL,tL 0 ?T2tift/vj»m&ftwiu mfcmm'?*'*^vj*x*&misfz 

o «BWESrjtee*U ^flSfc-f tVl^— tvI/ (10 0ml) &#P;t, flrffi^iH 

SrftBU ^ LTtlfB-fb^N, N-V^JV- 2 - ( 1 H — f ^ K— /V— 7 — f/W 
TirhT^K (4. 3 7g, JRap8 9%) Sr6feS§ift£ LT#fc„ 
25 1 H-NMR (CDCI3 ) 5 : 1. 18 (3H, t, ^=7. 1Hz) , 1. 23 (3H, t, JE=7. 2Hz) , 3. 36 (2H, q, J=H. 2Hz) , 3. 
45 (2H, q, >7. 1Hz) , 4. 81 (2H, s) , 6. 52 (1H, dd, >2. 2,. 3. 0Hz) , 6. 68 (1H, d, J±l. 6Hz) , 6. 99 
(1H, t, Fl. 8Hz) , 7. 22 (1H, t, J=2. 7Hz) , 7. 32 (1H, d, J=7. 9Hz) , 9. 59 (1H, s) . 
#%#!4 

(R) -2- [3- (2-7^y7°o tf/l") -1H — f y K~;V-7-^f Wi/] 
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-N, N-^^f-jVT^z. YT%V 

N- (9-7/UjrU~/U?t -V — Tv — ls (8. 1 7g, 2 6 

. 3mmo 1) N mt^f-^^y (88ml) S.t>*N, JV-P pi^/U^/UJ^T X K (0 
. 14ml) (D^Wm^ m&mWTt&fc**-?- VA* ( 2 . 4 4ml, 28 mm o 1 

h^ri/X /Wj^/l^-D- A 1 a-C 1 £^tf?fc^5^#7c 0 1ST, N-*?^JV- 
2- Tth7? K (4. 3 1g, 17. 5m 

mo 1) (Dmtt^^ls (4 4ml) j&?ft£r- 2 O^^U Hfl^ ^ 
t> A/^xf ;^x-f 3 (20. 5ml, 61. 4 mm o 1 ) 

10 fc 0 ^T^-T^-l 5°C-^$^^lB#p H m#bfc 0 r©g«-2 0- 1 5°C^ 

?££PL/c^ N _La£-e#fci£te AT- (9-7/V^-U^^ h^^Tj^/lO — D- 
T7-/WDi£{tS^l^ (5 3ml)f^lTU - 2 0°C"e$ fe^C 5 . 5B#P B ^ 
#Lfc 0 ^J-5°CiC#MU 2N^^^n^.fc 0 ^rmJS^^U itffc (2 5ml 
) Lfc^7k»^^^!>A-e^U «^^J±g4LT, (R) - [2- (7 

15 —V^/VX/Vs^^/V* h*^y- 1 H — f ^ /I/- 3 - l—y=f-/V— 2 
— ^y^/u] %/u/<*^m. 9 H-^/i^Wi/— 9 — f/u* ^/u^x'r/u&St? 
mW&9l 3. 3 g£#fc 0 #6>Hfc?fi^or-fe (70m L) $=>£XJ2- 

■yv^J—tV (4. 0ml) <7}^1^^^M#T7kfftfc* f 1» l> A (1. 
9 8 g, 5 2mmo 1) *'p b-fo» Lfc^ 5 B#^P^3S^bfc 0 S^^M* 

20 T^*P^ ^/-;Ml20ml) Sr^T U SJ&*il^J&Mff TMf£@ Lfc G a 

^h^y^— (^^y— (ISfPT^=T^nn*/W^^) =1/2 0) 
T'lf^LT. g#J<D (R) -2- [3- (2-r5:y^atvH -lH-^yK-^ 
25 —7 — tAsit^l/] -AT, AT-^^/^Tir f T ^ K (1. 3 3g, H»2 5%) £r 

1 H-NMR (CDC1 3 ) 5 : 1. 16 (3H, d, J^6. 3Hz) , 1. 17 (3H, t, 1Hz) , 1. 23 (3H, t, j^=7. 1Hz) , 2. 
63 (1H, dd, J±8. 2, 14. 2Hz) , 2. 86 (1H, dd, >4. 4, 14. 1Hz) , 3. 24-3. 29 (1H, m) , 3. 36 (2H, q, J 
=7. 1Hz) , 3. 45 (2H, q, J±l. 1Hz) , 4. 81 (2H, s) , 6. 68 (1H, d, J±l. 6Hz) , 6. 99 (1H, t, ^7. 8Hz) 
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, 7. 06 (1H, d, J=l. 8Hz) , 7. 29 (1H, d, >8. 0Hz) , 9. 36 (1H, s) . 

mmmi 

JV, N-^^J-JV- 2 - {3 - [ (2R) -2- ( (2R) - 2 - 1 Kp 2 - 

tr y v 5 ^- 3 -4as=.?-ast % j ) -^p tvp] - 1 h— r ^ k— ^- 7 — ivm-^ 

5 ^}T-fehT^K- 

(R) - 3— T/U) ^-=3f-v^^V (9 7mg, 0. 80mmol) fej; 
TJ* (R) -2- [3- (2-T^y-7°n fcT/U) - 1 H — f ^ K— /W- 7 — f/t'^v' 

1 -AT, AT-^xf;P7tf7^ K (2 4 3mg, 0. 80mmol) (O. 8 
mL) *3«kTJ^*/— /V (8mL) 5 ttmXSfc Lfc„ fttff& M^lTL 

10 C (S i <D 2 , 20X20cm, 0. 5 mm, i P r OH/ (ffifaTl/^—T ■? n 

=1/10) t«LT, @WON, i\A-v^^-,i— 2- {3- [ ( 
2R) -2 — ( (2R) - 2-fc Kn^>-2-fc°yi^>-3--'f/^-^^/l'T5:/ 
) -^PfcVU] -lH-^yK-;i/-7 — f^^} T*fe 5 K (7 Omg, JR 
^21 %) £#fc 0 

15 1 H-NMR (CDC1 3 ) 5 : 1. 13 (3H, d, ^6. 2Hz) , 1. 17 (3H, t, J±l. 2Hz) , 1. 23 (3H, t, ^7. 1Hz) , 2. 
67 (1H, dd, J=9. 4, 12. 2Hz) , 2. 77-2. 86 (2H, ra) , 2. 89 (1H, dd, >3. 5, 12. 2Hz) , 3. 02-3. 08 (1 
H, ra) , 3. 35 (2H, q, J=l. 1Hz) , 3. 44 (2H, q, J±l. 1Hz) , 4. 57 (1H, dd, J^3. 5, 9. 3Hz) , 4. 80 (2H, 
s) , 6. 66 (1H, d, J=l. 5Hz) , 6. 99 (1H, t, ^=7. 9Hz) , 7. 02 (1H, d, J=l. 5Hz) , 7. 22-7. 27 (2H, m) 
, 7. 65-7. 68 (1H, m) , 8. 49 (1H, dd, J=l. 6, 4. 8Hz) , 8. 54 (1H, d, J=2. 1Hz) , 9. 58 (1H, brs) . 

20 mnm 2 

{3 - [ (2R) -2- ( (2R) -2-t: Kp3r^-2-f V — fA^ocf- 
flsT % /) 7"p \*iV\ - 1 H-4 1/ 7 -JjvOr**/} mm • 2 hV 7;vJru 

mm. 

N, N-i?^;V- 2- {3- [ (2R) - 2- ( (2R) -2-t Kn 3rC- 2 
25 - If]) v>^- 3 — (A'-^A'T 3; J ) -^p bVl^] - 1 H--T ^ K-^- 7 — f /L- 
^-driX} Ti? K (3 Omg, 0. 071mmol) *5J;^»])^ (1 

2 0mg, 2. lmmo 1) (Dfc (lmL) }V (lmL) £: 6 0°C\,CX 6 

mmnvt^o $m&. mm <o. 1 1 2mu »ufc 0 ^^iibhp 

LC^© (^"^^^VA'Vy/U, jgfp^Combiprep, ODS-A (YMC) 
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, P*3^5 0X2 Omm, 5f&# 5 urn., 1 2 0*^"?* hn-A (^TflSHP 

LC&mz.nZL<D$9J»&fefflLlt) „ 0. 0 5% MJ^/^a^/TK-O. 03 
5%by^t-;tn|^/T-fc:b^hy^) T'ilt^UT, B#J£> {3- [ (2R) -2 

- ( (2R) -2-t KP^v'-2-t°Pv J y-3 — f;k-xf;V7>;) /alf/l' 
5 ] - 1 H-^ V K— )V- 7 -4 jV3r*r*y\ fflBSt • 2 h ]} Z7 ;VJr ( 2 4 m g , 

H» 5 7 %) £r#fc 0 

1 H-NMR (CD 3 OD) 5 : 1. 33 (3H, d, >6. 5Hz) , 3. 02 (1H, dd, >9. 1, 14. 2Hz) , 3. 25-3. 33 (2H, m) 
, 3. 40 (1H, dd, J=3. 2, 12. 8Hz) , 3. 65-3. 70 (1H, ra) , 4. 80 (2H, s) , 5. 22 (1H, dd, ^3. 2, 9. 9Hz 
) , 6. 62 (1H, d, J±l. 6Hz) , 6. 97 (1H, t, J±l. 9Hz) , 7. 20 (1H, s) 7. 24 (1H, d, J±l. 8Hz) , 7. 80 (1 
10 H, dd, ^=5. 7, 8. OHz) , 8. 50 (1H, d, >8. 1Hz) , 8. 79 (1H, d, J±S. 1Hz) , 8. 86 (1H, brs) . 

(R) - 2 -7p^- 1 - [4- <C7^~)V* b^F-vO -3 - [ ^-/UX/UTfr^/U 
) T 5: 7 ] !7 ^ - cn^y — yl^ 

SSt^C»ftTT\ 2-^n^-l- [4- (7xn/U^ h*cis) -3 - [ (/^/W* 
15 7?/] =-9 Sis (J. Med. Chem. , 2 3f, 7-^, 

7 3 81 (1 9 80^) ) (9 7 7mg N 2. 4 5 mm o 1) *3j;TJ« (R) - 5 , 5 

3, 4-7°n^V-l, 3, 2-*-3MHF3|?ta JJ v>>- ( 
17 0mg, 0. 6 1mmo 1) ©f}-7tKn77«^3 0^S#lfc o - 3 
O'CfcltfHsPfL 2M #7^-^fW7^ hWff7t KP77^ (l. 
20 8 4mL, 3. 6 8 mm o 1 ) &HB?L> - 2 5 °CX* 2 0 M&W bfc D KJ&m&mfflZ 

WSSti-hV !7^t?|fc^bfc 0 |§jiSr«JE®5feLfe©*)s mfe&isV UFA?*? a 

vf^77^- t|xf/l'Anp^l/A=l/5 0) tHIlt, gtf)<£> (R) 

- 2 -7'n^- l - [4- (7x=;M b^f) -3 - [ ^vKX/^^/l") T ^ 
25 /] 7x=^] ^#/—;v (8 8 lmg, W9 0°/o) <H#fc 0 

1 H-NMR (CDC1 3 ) 5 : 2. 64 (1H, d, J=3. 3Hz) , 2. 93 (3H, s) , 3. 53 (1H, dd, J=8. 7, 10. 4Hz) , 3. 62 
(1H, dd, >3. 5, 10. 4Hz) , 4. 89 (1H, ddt, >3. 3, 3. 5, 8. 7Hz) , 5. 12 (2H, s) , 6. 82 (1H, brs) , 7 
. 00 (1H, d, J=8. 5Hz) , 7. 18 (1H, dd, J=2. 1, 8. 5Hz) , 7. 36-7. 44 (5H, m) , 7. 55 (1H, d, J=2. 1Hz 
). 
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(R) -2-3— K-l- [4- (7xn/^ b^f) -3 - [ ^vW^tJn^^ 
) 75/] 7^~/l/| oc*/~- 

(R) - 1 - [4- (7x^/M h^vO -3 - [ (^/l^/l^cx 

5 ;V) 7 5 / ] ^ y — yl/ ( 8 8 0 m g , 2 . 2 mm o 1 ) :*3 J;t*N a I ( 

3. 6 6g, 2 4. 4mmo 1) ©J1^7tfy (3 5mL) ^T'lHWl 

R) -2-3— K— 1— [4— (^ai^W* h^ri/O -3- [ (t^Sls^sUfc—M 
10 75/] 7^— ;y\ ?V (9 3 8mg, HX^9 5%) £r#fc 0 

1 H-NMR (CDCl a ) 8 : 2. 46 (1H, d, j^3. 7Hz) , 2. 94 (3H, s) , 3. 39 (1H, dd, ^8. 4, 10. 3Hz) , 3. 48 
(1H, dd, ^3. 8, 10. 3Hz) , 4. 78 (1H, ddt, ^3. 7, 3. 8, 8. 4Hz) , 5. 1 1 (2H, s) , 6. 82 (1H, brs) , 7 
. 00 (1H, d, J=S. 4Hz) , 7. 17 (1H, dd, J=2. 1, 8. 4Hz) , 7. 36-7. 44 (5H, m) , 7. 54 (1H, d, J±2. 1Hz 
). 

15 7 

(R) — TV- IZ—sOV/VJr**/— 5— ( 2 — 3 — K— 1 — h !J zcf-A,*/ ]) jV^-^r 
;v) 7a^~/V] ^^y^*y7 5 K 
(R) —2 — 3— k— 1 — [4- (7 ^~JV^ —3- [ (j^/l^/l^ — 

/I') 75/] 7x=;V] 1^7-/1/ (9 3 8mg, 2. 1 mm o 1 ) N -f 5 
20 ( 3 9 3mg, 5. 77mmo 1) ^^^4-^^75/^!;^ (22. 5m 
g, 0. 1 8 4mmo 1) ^tf5v J ;fM/^7 5 K (1 OmL) M 
MJxf;^U;^D7^ K (0. 38mL, 2. 2mmol) SrMfc, 1 H# 
^TtfcKMIrEtOAc (15 OmL) ^i^/^y (1 5mL) TMfr 

UTi^© (R) —TV- [2 -^^/WT^V- 5 - (2— 3— K- 1 - b V ^^fr 
*S V jVJr^y^J-M 7i=/V] ; ^ ^^Ms ^7 5 K ( 9 2 6 m g , JtR*S 7 9 %) 
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1 H-NMR(CDC1 3 ) 5 :0. 52-0. 62 (6H, m) , 0. 90 (9H, t, J^l. 9Hz) , 2. 91 (3H, s) , 3. 31 (1H, dd, J± 

5. 3, 10. 1Hz) , 3. 34 (1H, dd, >6. 8, 10. 1Hz) , 4. 73 (1H, dd, >5. 3, 6. 8Hz) , 5. 10 (2H, s) , 6. 8 

0 (1H, brs) , 6. 98 (1H, d, J^=8. 4Hz) , 7. 13 (1H, dd, J^2. 1, 8. 4Hz) , 7. 36-7. 44 (5H, m) , 7. 53 (1 
H, d, J±2. 1Hz). 

5 ##$18 

2- (3- { (2R) — 2- [2— {A-^sV'jVUr-Zrl/— 3 - ^ ^ ^^/Mn—Z^T 
5/7^^/1^) - (2R) -2-tKn^xf^7^y] ^nfcVW - lH-^fy 
K— 71/— 7 —^tvitr^y) —A/, iV— i^c^vKT-fer hT 5: K 

(R) - N— [ 2 -^^eMoj-^- 5- (2-a — K-l-MJ ^;vy V tv* 
10 5r*y^;v) ? ^^}V\ ^^^/^>T^K ( 1 8 5 m g , 0. 33 mm o 1 ) 
„ (R) -2- [3- (2-T^y7°vt°sU) - 1 H — f ^ A*- 7 — f 

1 — N, N--y^)VT^i brU* (lOOmg, 0. 33 mm o 1 ) *5 y 
T'n tV^^/l^T ^ (2 8 7/iL, 1. 65 mm o 1 ) <D*r b7tKn77>' (2 

m i ) 1 1 o°c^t i s mm*— h ? ^-zf^mwi^tio w^st^f- 

(2mL) K3gfl¥U hJJ (0. 5mL) SrflP*.. Mt» 1 «f 

^T^~T?xiKii£jVKWm = 1/20) T'illt, SK)0 2- (3- 
20 { (2R) -2- [2- (4-^<y^/U^y-3-^^y^/^^/UT^/-y^ 
-/U) - ( 2 R) - 2 - fc Kn *r%/3L*?>VT % / ] fcVW - 1 H — f ^ A— 
7-^/^^^) -AT, AT-v^xWfehT^K (1 4 4mg, I|K^7 0%) £:# 
&. 

1 H-NMR (CDC1 3 ) 5 : 1. 12 (3H, d, >6. 2Hz) , 1. 17 (3H, t, J±l. 1Hz) , 1. 23 (3H, t, J±l. 2Hz) , 2. 
25 65 (1H, dd, ^=8. 9, 12. 1Hz) , 2. 76-2. 89 (3H, m) , 2. 88 (3H, s) , 2. 98-3. 05 (1H, m) , 3. 35 (2H, q 
, J=7. 2Hz) , 3. 44 (2H, q, J±7. 1Hz) , 4. 48 (1H, dd, J=3. 9, 9. 1Hz) , 4. 80 (2H, s) , 5. 09 (2H, s) , 

6. 67 (1H, d, J=7. 6Hz) , 6. 91-7. 02 (3H, ra) , 7. 11 (1H, dd, J±2. 0, 8. 5Hz) , 7. 24-7. 28 (1H, m) , 

7. 35-7. 44 (6H, ra) , 9. 39 (1H, brs) . 

mmms 
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N, N-i?^^jU- 2- (3 - { (2R) - 2- [ (2R) - 2 - 1: Kc^i/- 2 - 
(4-fc Fn ^v 1 - 3 - ^ ^ y^;P*^7 5 / - 7 x^;l^) a^=f-jVT ^ /] fc° 
- 1 H--f ^ K— 7 —4A*it2* 9 s) T-fe bT? F 
2- (3- { (2R) -2 - [2- (4-^^/K^^;x-3-y 
5 7^y-7x^;U) - (2R) -2-tFP^>iW5;] /n^H -lH- 
-f ^ K*— /U— 7 — t/Vttls) - N, N-%>^)VT^ f75K (llOmg, 0. 
1 7 7mmo 1 ) ©^^/^ (1 OmL) 1 0%^7i?7A^| (5 0%w 

e t, 3 0mg) Sr^Px.. StjHETkllf T"C 1 2^«#bfc 0 ttjfcSr-fe^'f HJtifigL 

10 , iV-S?^vW-2- (3 - { (2R) - 2- C(2R) -2-tKn^-2- ( 
4-t Kn^ix-3-^^^>?.^7^^/kT5:y-y^=/0 ^J-jVT ^ y] ;7°ntVU 
} -1H- rvK— 7V-7-- fyUtf-^V) T-ferhT^K (8 Omg, W8 5%) £r 
#fc„ 

1 H-NMR (CD 3 OD) 5 : 1. 12 (3H, d, >6. 2Hz) , 1. 17 (3H, t, J±l. OHz) , 1. 25 (3H, t, ^=7. 1Hz) , 2. 
15 58 (1H, dd, J=6. 7, 11. 4Hz) , 2. 70-2. 80 (3H, m) , 2. 80 (3H, s) , 2. 93-2. 99 (1H, m) , 3. 47 (2H, q 
, J=6. 9Hz) , 3. 59 (2H, q, >7. OHz) , 4. 51 (1H, t, J=6. 8Hz) , 4. 90 (2H, s) , 6. 56-6. 60 (2H, m) , 
6. 75 (1H, dd, J±2. 1, 8. 3Hz) , 6. 86-6. 92 (2H, m) , 7. 10 (1H, d, ^=8. OHz) , 7. 17 (1H, d, j=2. OH 
z). 

HJ£0ij4 

20 (3- { (2R) - 2- C(2R) - 2-fc Kn*~>-2- (4-fc Fo^>-3- 
y ^ V*/M^=>^T 5 J —y zx-^-jv) xf;i/7 5 7] tVW — 1 H-^T V K— 

N, N-i?=. s f-7V—2— (3- { (2R) - 2- [ (2R) -2-t Fo^-2 

- (4-t Kn^->- 3-y ^^^/wft— ;VT^y-y^^;V) xf^7> y] 

25 fcVW - 1 H — f ^ K— /P— 7 ->f A'tf-^S') T-fe F75 K (1 Omg, 0. 016 
mmo 1 ) tSXTFfcmik* V ?A (6 Omg, 1. lmmol) (0. 5mL) 

/oct? (o. 5mL) mWL*T/^^^Wrf\Z.XmU.X» 1 B«#Lfc„ ( 

0. lOmL) ^HPLC-tfltfiibTx gl£<7) (3- { (2R) -2- [ (2R) 

— 2-t Fo^-2- (4 — fc Fn^>- 3— *#^*/l>&~ ^7 5y-7x=^ 
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) ^c^vkt ? J ] £7W - l h — T > K— /I/- 7 — f /t^^) ^ • h ]) -7 ,v 
a-uffitim. ( 3 m g , TO 3 2 %) &#fc 0 

1 H-NMR (CD 3 OD) 8 : 1. 30 (3H, d, 5Hz) , 2. 92 (3H, s) , 2. 99 (1H, dd, J^9. 0, 14. 3Hz) , 3. 16 
-3. 18 (2H, m) , 3. 22 (1H, dd, >5. 8, 14. 8Hz) , 3. 60-3. 64 (1H, ra) , 4. 79 (2H, s) , 4. 82-4. 88 (1 
5 H, ra) , 6. 61 (1H, d, >7. 7Hz) , 6. 88 (1H, d, J^8. 3Hz) , 6. 97 (1H, t, ^=7. 9Hz) , 7. 10 (1H, dd, J= 
2. 1, 8. 4Hz) , 7. 18 (1H, s) , 7. 22 (1H, d, ^8. 0Hz) , 7. 38 (1H, d, J±2. 1Hz) . 

2- [3- ( (2R) -2- {2- [4- iter t -zf?-;W* <f-;V*s V JVJr**/ 
) -7x=;V] - (2R) -2- ( h y ^5=-/^>y jVHr^s) if/v/^/} -:7°u 

10 fcVU) - 1 V K— /V- 7 — T /t'tf-sfrV] -N, N-i?^/VT~t h T 5 K 

(R) - 1 - (tert =f-)V-y V fVHr^tiy) -4 - (2 — 3— K— 1 

-hyx^5/U^x^) — (J. Org. Chem. , 5 6f, 
44 21 (1 9 9 1^) ) (6 5mg, 0. 1 3 mm o 1 ) £> «fc t>* (R) - 2 - [ 3 
- (2-T5:/7 0 atVP) -lH-^fyF^-7- f/^^V] — TV, JV-^=f- 

15 /WT-fe FT? K (8 Omg, O. 2 6mmo 1 ) fej;^ 1 Pr 2 NEt ( 1 1 5 /z L 
) Sr^h^fc KP^yy (2mL) fc$8fc?U 1 1 Otrei OH^^Lfc #ip& 

^a*^S») T?*S0bT, IW©2- [3- ( (2R) -2- {2- [4- ( 
ter t /Isj-^-is) —<7^- jV ] _ ( 2 r) -2— ( h y ^=f- 

20 ^/^T^y} -^nhfAO -lH-^yK^-7->f;^ 

] -AT, Ar-^;V7tb7$ K (4 2mg, lfc^4 8%) £r#fc 0 
1 H-NMR (CDCI3 ) 5 : 0. 18 (6H, s) , 0. 31 (6H, q, J=7. 5Hz) , 0. 70 (9H, t, J±7. 9Hz) , 0. 97 (9H, s) 
, 1. 18 (3H, t, J±l. 2Hz) , 1. 23 (3H, t, J=7. 2Hz) , 1. 38 (3H, d, >6. 4Hz) , 2. 92-3. 14 (4H, m) , 4 
. 81 (2H, s) , 4. 96-4. 99 (1H, ra) , 6. 69 (1H, d, J±l. 7Hz) , 6. 76 (2H, d, J=8. 4Hz) , 7. 03 (1H, t, J 

25 =7. 9Hz) , 7. 12 (2H, d, J*=8. 6Hz) , 7. 20 (1H, s) , 7. 27-7. 30 (1H, ra) , 9. 90 (1H, brs) . 
MMM5 

N, (3 - { (2R) -2 - [ (2R) - 2-tKo^-2- 

(4-fc Kn^f-V^rcs/P) ^f-/UT 5/] 7n^} — 1 H — f :/ 7 — f 
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2- [3- ( (2R) -2- {2 - [4- (t e r t -Zf^/l'i?* ^frlsV JV** 
V) - (2R) -2- (MJ^^v-P/U^v') xf;kT^} -7° 

n fcVlO - lH-fy As— 7 — r /V$r**y-\ — M, N-V^JVT± hT ^ K ( 
4 Omg, 0. 06 Ommo 1 ) fci^TBAF ( 2 6 1 m g , lmmo 1 ) ©7 b 

5 7t Kn7 7^ (lmL) ^Sr^M"? 8 H#H^# BffigU »LC (0. 

5mmJ¥, (fifOT ls*:-7 9 n n^Aft) =1/10) T'tSt 

fc<D*>. mmMi^/9 nn*/^-CiW IT, ^TWR^rliKtt^- b P ^ATftJIU 
j&iSfbT. |W©JV, AT— i^^vW-2- (3- { (2R) -2- [ (2R) - 2 - 
t Kn>v'-2- (4-t Kn^i/7x=/l/) ai^/UT^y] fcVW -1H-^ 

10 > K — 7 — O^^) THr b T 5 K (15mg, JRs£ 5 5 %) £#fc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 17 (3H, d, J±G. 1Hz) , 1. 20 (3H, t, J±l. 2Hz) , 1. 30 (3H, t, J=7. 2Hz) , 2. 
47 (1H, dd,^8. 1, 10. 4Hz),2. 55 (1H, dd, ^=10. 1, 14. 2Hz), 2. 81 (1H, dd, >3. 8, 14. 2Hz),2 
. 86-2. 91 (1H, m) , 3. 10 (1H, dd, ^=5. 9, 10. 5Hz) , 3. 36 (2H, q, J=7. 1Hz) , 3. 44-3. 52 (2H, ra) , 
4. 54 (1H, dd, j^6. 1, 7. 7Hz) , 4. 81 (1H, d, ^14. 7Hz) , 4. 85 (1H, d, ^14. 7Hz) , 4. 96-4. 99 (1 

15 H, m) , 6. 44 (1H, d, J±l. 6Hz) , 6. 45 (2H, d, ^8. 5Hz) , 6. 66 (1H, s) , 6. 78 (2H, d, ^8. 5Hz) , 6. 
93 (1H, t, J=l. 9Hz) , 7. 15 (1H, d, ^8. OHz) , 9. 10 (1H, brs) . 

(3- { (2R) - 2- [ (2R) -2-fc h*P*V-2- (4-fc KP^i/7xX 

,V) xf/ur^/] -fn\?M -ih — Vs^^-As—l —^AsHr^iA 

20 N, N-i/^J-SV- 2 - (3 - { (2R) -2- [ (2R) -2-tKo^-2 
- (4-t Kn^^^cn^k) xf-/i/7^y] 7*Ptf/W -lH-^yK-^-7- 
'fA't^) 7th75K (12mg, 0. 0 2 7 mm o 1 ) *5 .fctfTkBMb* U »7 A 
(60mg, 1. lmmo 1) OtK (0. 5mL) joit^-x^ / —As (O. 5mL) 
6 0°C^T6B#TO^Uf^ o JfrfcpgK j»aiL-C7K (3 OmL) *3 J:tfIfcB6«: 

25 MtfttttUfc. fjB*7A^P-rf^77^- 7 5C18-0 

PN (^TJ^T^^) frfffi/A'SsyilpA'* M7 5^m, £TH^ O , 
7K~*/**/— ^=1 O/l) tffltT, B#J<D (3- { (2R) -2- [ (2 
R) — 2 — t Kadf-v-- 2 - (4-tKo^73:x/l/) xf;l/7?/] :/n \f ;V) 
-lH--fy K— 7 -jA>ttis) mm ( 7 m g , Jfc§£ 6 8 %) &#7c: 0 
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1 H-NMR (CD 3 OD) 8 : 1. 27 (3H, d, ^6. 5Hz) , 2. 95 (1H, dd, J=8. 1, 14. 3Hz) , 3. 02 (1H, dd, ^=3. 
9, 12. 4Hz) , 3. 08-3. 13 (2H, m) , 3. 48-3. 53 (1H, m) , 4. 48 (2H, s) , 4. 76 (1H, dd, J±3. 8, 9. 4Hz 
) , 6. 57 (1H, d, J=n. 6Hz) , 6. 72 (2H, d, J=8. 6Hz) , 6. 92 (1H, t, J=7. 9Hz) , 7. 09 (1H, s) , 7. 13 ( 
2H, d, j^8. 5Hz) , 7. 14 (1H, d, >7. 8Hz) . 
5 0 

(R) - [2— (7— S^^/i^/I^^/W;* h^-lH-^fyKwV-3 — f/W 
) - 1 TsU^f-sU] #/W* 5; S^fc t e r t —-ff-As 

(R) -2 - [3- - 1 H — f ^ K— /V- 7— f/K*-^V 

] -AT, AT-^^r-fehT^F (0. 3 0g, 1 mm o 1) *3«trJ«~^Bfe^- * 
10 e r t -•f'f'jV (0. 4 4 g, 2mmo 1 ) &&Xf&Wt# V V A (0. 28g, 2m 
mol) (D* (4 0mL) *3 J: UWflfcn^vl' (4 0mL) lfit'2lig 

Ufci:r6^tffLfc 0 3j$ft4r*iaUT^^1^^-eft^U »JltT (R) - [2 
— ( 7 -i^c^vKfr/w-^e-i'/i^ f =3f V— 1 H-^T ^ K — )V— 3 -^T/V) — 1 t f- 

15 /Vcn^vl/] #/W^V^ t e r t -zf^/V (0. 3 5g, IR^8 7%) 3r#fc 0 
1 H-NMR (CDC1 3 ) 5 : 1. 10 (3H, d, J^6. 6Hz) , 1. 17 (3H, t, J±l. 1Hz) , 1. 23 (3H, d, J±7. 1Hz) , 1. 
44 (9H, s) , 2. 84 (1H, dd, >6. 6, 14. 1Hz) , 2. 94 (1H, dd, ^=6. 0, 14. 3Hz) , 3. 35 (2H, q, J=7. 1H 
z) , 3. 45 (2H, q, J±7. 1Hz) , 4. 00 (1H, brs) , 4. 45 (1H, brs) , 4. 80 (2H, s) , 6. 66 (1H, d, J=7. 7H 
z) , 6. 99 (1H, t, J=7. 8Hz) , 7. 03 (1H, d, J±2. 0Hz) , 7. 30 (1H, d, J±8. 0Hz) , 9. 58 (1H, brs) . 

20 ###J 1 1 

(R) - [3- (2- (ter t-^ h^^/feVT^/) :/n - 1 H- 

(R) - [2- (7— ^oi^/l^&^/^^/lo* f^v'- 1 ^ 3 —4 

/V) - 1 f-^^/v] #/W^ £ e r t -Zf^-JV ( 0 . 3 5 g , O . 8 7 

25 mmo 1) *J J:tfiWfcfb;fr JJ £J» (0. 3 9g, 7mmo 1) (4mL) ioj;^ 

(6mL) 6 0m8HKi#Lfc„ #*PfL «*&LT7k (3 

OmL) &£TJtffim%MJtXM&K Lfc D ^na^MttttiibT, tK^ SKBfe-^ 
^V^A|aftb-C»JEE»ltt-«wi:^ B&O (R) - [3- (2- ( t e r t -~? 

y**/'tfj\'i$—)VT %s) \*as) - 1 h — r ^ k— 7 -^jvar^y\ mm ( 
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0 . 3 0 g , HX^ 10 0 %) &#fc 0 

1 H-NMR (CD 3 OD) 6 : 1. 10 (3H, d, ^=6. 3Hz) , 1. 43 (9H, s) , 2. 78 (1H, dd, >7. 5, 14. 2Hz) , 2. 92 
(1H, dd, J±A. 6, 13. 6Hz) , 3. 84-3. 93 (1H, ra) , 4. 79 (2H, s) , 6. 59 (1H, d, >7. 6Hz) , 6. 93 (1H, 
t, J=7. 8Hz) , 7. 06 (1H, s) , 7. 26 (1H, d, ^8. OHz) . 
5 2 

(R) - {2- [7- (2-^^>-^./^^/Ur^/-2-^y3ih^^) -1H 
--fy K— /V— 3 — (AS\ - 1 — ^ ^ylot^vv) #/w^ 5; v@£ t e r t ~^^;v 

(R) - [3 - (2- (ter * b ^r^^=;l'7 ^ / ) 7°n tT/v) -1H 
— f^K— /V— 7— W®. (0. 30g, 0. 8 6mmo 1) 
10 (0. 2 1 g, 1. 3mmo 1) (D*J* =f-;V^}VKT % K (1 

omD mm*. iatT3 Bmnnvtc* *?^xjv&^t^ k (o. i 6 g , 1 

. 7mmo 1) 33j;tJ?l, 8 - v»Tlf tfV^ D [5. 4. 0] r> - 7 -oi^ ( 

0. 2 6mL, 1. 7mmo 1) 4r^JPx. N 5 0°C^T 4^mW:W bfc 0 ^*P^ S tK ( 

0. lmL) &2PX.. mm\^tc 0 »^!)*^7A^Pvb^77^- ^ 
15 7 n n tfvi^ =1/10—1/3) X^M bfc G l1^^^vW-3§$¥ U 0 . 

0 5 Ni£ilX 2^J:t>^fP^7kT^#U«^^i/^A^LT^i-§i t 
K) , gftjO (R) - {2- [7- (2-^^^^/P7js=:/^T5:y-2-^-^y^ 

h^is) - 1 H — i V 3 — >f /I'] - 1 -^^Fvl^c^vi'} #/l^5; >-@£ t e r 

* --Zf^-jV (0 . 1 4 g , JR^ 3 8 %) &#fc 0 
20 1 H-NMR (CD 3 0D) 6 : 1. 07 (3H, d, ^6. 3Hz) , 1. 40 (9H, s) , 2. 75 (1H, dd, J=l. 4, 14. 2Hz) , 2. 89 

(1H, dd, ^3. 8, 13. 3Hz) , 3. 17 (3H, s) , 3. 83-3. 88 (1H, m) , 4. 64 (2H, s) , 6. 56 (1H, d, J±l. 7H 

z) , 6. 89 (1H, t, J=7. 9Hz) , 7. 03 (1H, s) , 7. 22 (1H, d, ^=7. 9Hz) . 

##$1 1 3 

(R) -AT- {2- [3- /^D fcVt-O -lH-fyF^-7 — f/^ 

25 drV] Tir^W ^^^/l/*y75K- M)^/^ni^^^ 

(R) - {2 - [7- (2-y ?^X/V7fr~/UT 5 /- 2-^-^y^ h^vO -1 
H — < -y Y—JV— 3 — — 1 - yi fvl^^VW 5 t e r t --fJ-)V 

(0. 14g, 0. 3 3mmo 1) feit^Mi (lmL) <Dmk*3~^ 

y (4mL) ^^^T8B#^JS#bfc D iiLt, gftO (R) — N— {2- 
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[ 3 - ( 2 -T 5 J -Zfn - 1 > K— A— 7 — i Tir^/W y 

^y^yr^ K • YD 7/i/*njB8t (o. l 3 g, iR^9 0%) $r#fc 0 
1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, J=6. 6Hz) , 2. 98-3. 06 (2H, ra) , 3. 31 (3H, s) , 3. 55-3. 60 (1H, 
m) , 4. 80 (2H, s) , 6. 64 (1H, d, >7. 7Hz) , 6. 99 (1H, t, J±l. 9Hz) , 7. 18 (1H, s) , 7. 24 (1H, d, J= 
5 7. 6Hz) . 

N- [2- (3 - { (2R) -2 - [2- (3-^no7x —A-) - (2R) -2- 

io (r) — N— {2 - [3- (2-75;^^) -iH--fyK-/v-7-^;v 

^v'] T*fc3vW ^^7/^^7 5 K • MJ7/l/toWS (40mg, 0. 0 
9 lmmo 1) &£X$ (R) - (+) (24/iL, 0 

. 1 8mmo 1 ) joitJ* 1 Pr 2 NEt (24/zL, 0. 13 7 mm o 1 ) ©7t b 
= MJ;KlmL) SS^toSr; 8 ftllQ&jffi Lfc 0 ffi*P8L »itt, WLC (0 

15 . 5mmJf:, S—;V/ (i&fPT l/*:~T? u vft/UJ*m&) =1/3) *3«tt^JS* 
HHPLC^i (MJ :7/i^nifc8£/*/Tir h y^) T?HiJLT> StfjOAT- 
[2- (3- { (2R) -2- [2- (3-^PP-7i^) - (2R) — 2 — fc 
Kn^r^xf/uj 5; 7 ] fcVW - l H--f ^ K'-A'— 7 --Y/^^riy) Tir^vu 
] ^^y^*y7?K- MJ7^tnHiI (9mg, W21%) £#fc 0 

20 1 H-NMR (CD 3 0D) 5:1.31 (3H, d, J^6. 5Hz) , 3. 01 (1H, dd, J=9. 1, 14. 3Hz) , 3. 16 (1H, dd, ^10 
. 1, 12. 7Hz) , 3. 21-3. 28 (2H, m) , 3. 31 (3H, s) , 3. 62-3. 67 (1H, m) , 4. 79 (2H, s) , 4. 93 (1H, dd 
, >3. 3, 9. 9Hz) , 6. 64 (1H, d, J*=7 '. 7Hz) , 6. 99 (1H, t, J±l. 9Hz) , 7. 21 (1H, s) , 7. 27 (1H, d, J= 
7. 9Hz) , 7. 30-7. 38 (3H, m) , 7. 44 (1H, s) . 

mmm8 

25 JV— (2 - {3 - [ (2R) -2 - ( (2R) - 2 - fc Kb^V- 2 — tf y v 5 ^— 3 

y ^ ^a^^t 5K - 2 h y ^/w-ja-nasfeta 

(R) — JV— {2 — [3— (2 -7 5 y tVl^) -1H — fl'K— A— 7-^/^ 
tf-^V] Tir^f-A} y^^A^^T^ K • f!J7;vtniit (4 0mg, 0. 0 



WO 03/106418 



PCT/JP03/07382 



4 7 

9 lmmo 1 ) 38 (R) - (t°D v 5 ^- 3 f/V) t^7^ (4 8mg, 0. 

3 6mmo 1 ) 3o<fct> M Pr 2 NEt (24/jL, 0. 13 7mmo 1 ) <DT± b~ 

(by ^/^n^/TK/Tir b-hV/ls) T'tiLt, I^OAT- (2- {3- [ 
5 (2R) - 2- ( (2R) - 2-fc Rn ^ V— 2 - fcf U v 5 ^- 3 ->f ^ / 

) ^ntVix] - ih — f -4 jvir^y\ T±^/u) ^^y^yr^ 

K • 2 ^M-n^gt^ (3mg, lfc^3%) 

1 H-NMR (CD 3 OD) 5 : 1. 32 (3H, d, J=6. 5Hz) , 3. 02 (1H, dd, >9. 1, 14. 2Hz) , 3. 26-3. 33 (5H, ra) 
, 3. 38 (1H, dd, ^3. 4, 12. 8Hz) , 3. 65-3. 70 (1H, m) , 4. 80 (2H, s) , 5. 18 (1H, dd, ^=3. 2, 9. 9Hz 
10 ) , 6. 64 (1H, d, J=7. 6Hz) , 6. 99 (1H, t, J=7. 9Hz) , 7. 22 (1H, s) , 7. 27 (1H, d, ^8. 0Hz) , 7. 90 ( 
1H, dd, J^5. 5, 7. 8Hz) , 8. 39 (1H, d, >8. 1Hz) , 8. 74 (1H, d, J±A. 0Hz) , 8. 81 (1H, s) . 
1 4 

lH-^y 7 - # ^ Sfcn^T ^ K 

lH-^yK^/V-7-*;^y^(0. 4 8g, 3mmo 1) , i?xf;l/7^y 
15 (0. 9 3mL, 9 mm o 1 ) s 1 — rc^/V— 3 - ;U75/^o tVl') 

^ ftftgfe£ ( 1 . 7 4g, 9mmolK 1-t Ka^y/M)7/ 
— (1. 2 3 g, 9mmo 1 ) x b !l a^vl'T $ V (1. 2 6mL, 1 2mmo 1 
) C*-^^ f;l/^;PA7 ^ K (3 OmL) ^Sr^iS."? 4 Nf^S6# LTt, H^^^-e 
MtT, inhc 1, 7k> ISfPMWTK. tK. i^R&tzKT^}^ %m-?y*f? 
20 AT«LTiit5^itJ;^ @W©1H — { 1/ 7 ;\s7$l/m. 

5 K (0. 64g, Jfcsjs 9 9 %) £r#fc 0 
1 H-NMR (CDC1 3 ) 5 : 1. 27 (6H, t, j£=7. 1Hz) 3. 56 (4H, q, J±l. 1Hz) , 6. 56 (1H, dd, J=2. 2, 3. 2Hz 
), 7. 09 (1H, t, J±l. 5Hz), 7. 23 (1H, dd, ^=0. 7, 7. 3Hz), 7. 25-7. 27 (1H, ra), 7. 70 (1H, d, ^=7. 
9Hz),9. 06 (1H, brs). 
25 1 5 

(R) - [2- ( 7 - i>xf /^/l/^/f ;v- l H-/f y K-^- 3 /U) — 1 — 

**f-)V— 2 — ^-^yx^] ;x|£ 9H-7;^vy- 9-^/i^^vk*^ 

AT- (9-7^^-1^=/^ t^i^/M^/U) -D-77^y (2 1. 6 1 g, 6 
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9. 4mmo 1) N Wfc**?-^^ (2 3 0ml) &0*iV, N-*J t^iVibjVJ^T % K 
(0. 3 7m 1) (DlMiC, Ijll^Ttftt^ty^ (6. 4 6ml, 74. 0 
mmo 1) i»TU Sfcfc2R#|B8fc#U!:„ RJfc$«&*JtffT»*ftH U 

5 1 H— < ^ K— A'- 7 — v&zH^^ -^jc^/VT ^ K (10. Og, 46. 3 mm o 

i) (omt^^-u^ (120ml) mm&-2 o\c&m\^s m^^^v^vj* 

/*?zc*f;Vx-<— 1 T;V(D 3 t/K&Wi (54ml, 162 mm o 1 ) T bfd„ ^T^- 
7t-2 0°C-e$^^2B#P B m#Ufc o ^<D^^^-2 5—1 5°C^*Pbfc^ 
, ±S£"?#fcifiMfc AT- (9-7/U^W=/^ h^v^^/^^V) -D-7 7=;W 
10 t^f-V^ (14 0ml)«lTU -2 0 c C-e$6)^2NFf B m#Ufc„ ^~ 
5°CKl#mU 2NM^^Px.fc 0 5&ttWISr5>JRU TK^fe (2 5ml) Lfc&fcS* 

^77^- (@^^^/l^/^ih>-= l/'2~5/ / l) Ttltt % g#Jtf> (R) 
- [2- ( 7 - ^f ;>*/w^^f;v- 1 H-'f y K-/v- 3 - 'f ^) — l—if-As 
15 - 2-^-^y^^/i^] -totv/^x^Wt 9H-7;i/twy-9-^;^f^x7;f/i'( 
10. 2 4 g , iR^4 3 %) £#fc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 22-1. 30 (6H, m) , 1. 38 (3H, d, J=7. 0Hz) , 3. 56 (brs, 4H) , 4. 22 (1H, t, J 
=7. 2Hz) , 4. 36 (2H, d, js=7. 2Hz) , 4. 96-4. 99 (1H, m) , 6. 01 (1H, d, >6. 2Hz) , 7. 27-7. 33 (4H, 
m) , 7. 39 (2H, t, J=7. 5Hz) , 7. 59-7. 62 (3H, m) , 7. 75 (2H, d, ^7. 5Hz) , 8. 42 (1H, dd, J=2. 5, 6 
20 .3Hz), 10. 7l(lH,brs). 
1 6 

(R) -3 - (2-75;^^) -1H — i ^K— /^-7-*7^#^Bfe 
/I'T 5 K 

(R) - [2- ( 7-i?xf ;^;w^/f /I/- 1 H-^f V )V-Z-^fV) -1 
25 — p*^vu— 2 —Hr^yx-J-jvllJ ^gft 9 H - 7/>t V V- 9 — f 

7s=t;V (10. 2 4g, 2 0. lmmol) ©7tf^M)/Kl34mL) ^it; 

(7. 7ml) ^jS^^^JW^TTK*^*^*^ b P 17 A ( 
3. 8 0 g, 10 Ommo 1) ^ b-f O^Jn Ufc^ 4 ^^Df|»i51gfE UfCo SJ^^^r 

? / ( 2 0 0 m 1 ) u r^^^^^bet«^^h l 
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A^nvf^77^- (^T^^r^nn^Mfi) = 1/1 

0 0) filLT, m&)<D (R) -3- fcVW) -1H-- f^K— 
5 ;l^-7-*;^V^ ^xf;i/7 5 K ( 3. 6 0 g , W 6 6 %) £#fc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 14 (3H, d, j^6. 3Hz) , 1. 24 (6H, t, ^=6. 9Hz) , 2. 60-2. 65 (1H, dd, ^8. 1 
, 14. 1Hz) , 2. 82-2. 87 (1H, dd, ^4. 9, 14. 2Hz) , 3. 19-3. 27 (1H, m) , 3. 51-3. 53 (4H, m) , 7. 01 
(1H, s) , 7. 04-7. 08 (1H, m) , 7. 18 (1H, d, J±l. 3Hz) , 7. 64 (1H, d, ^6. 3Hz) , 9. 35 (1H, brs) . 

10 3- { (2R) -2- [2- (3 -i^ u V7^=-M - ( 2 R) - 2 — fc Ko^riX^ 
^/UT ^ / ] fcVW -lH-^y K— /V— 7 -^7/U#^ i^^/i^T 5; K 

(R) - 3- (2-T^Z tf/V) - 1 H — f V K— 7 v 5 ^ 
fv^TS: K (1. 3 0 g, 4. 7 6mmo 1) &J:£J« (R) - (+) — 3—? vu* 
J-\yV^^r^Y (1. 2 1mL, 9. 5 2 mm o 1 ) (DT± h ~ MJ ( 1 5 m L) 

15 t&&to& s 1 O^olgftUfCo UlLTs SS^y*W7A^Dvh 

^77^ (tafP7y*=7^nn^tI) tiULT, IW©3- { (2R) 
-2- [2— ( 3 - ^ a n :7 ^ - (2R) -2-fc Kb ^iX^^vKT ^ 7 ] 7° 

u fcVW - 1 H — T ^ K— ;v- 7 -$)jv-m^m *J^;VT ^ K (0 . 7 9 g , JR* 
3 9 %) £r#fc„ 

20 1 H-NMR (CDC1 3 ) 5 : 1. 10 (3H, d, J=6. 2Hz) , 1. 25 (6H, t, J=7. 0Hz) , 2. 63 (1H, dd, J±9. 2, 12. 0 
Hz) , 2. 78-2. 85 (3H, m) , 2. 98-3. 03 (1H, m) , 3. 51-3. 56 (4H, m) , 4. 49 (1H, dd, ^=3. 4, 9. 0Hz) 
, 7. 01 (1H, s) , 7. 07 (1H, t, >7. 7Hz) , 7. 14-7. 25 (4H, m) , 7. 32 (1H, s) , 7. 62 (1H, d, >7. 9Hz 
),9. 17 (1H, brs). 

mmm 1 o 

25 3- { (2R) - 2- [2- (3-^pp7i^) - (2R) -2-fc Kn^x 
5V^T^/] ^nfcVW -1H-- O'K— /W-7-#/l^^ 

3- { (2R) -2— [2— (3-^nn7x=/I/) - (2R) -2-fcKn^;y 
^)VT 5; / ] fcVW -lH-fy 7 v^cn^T 5 K ( 

1 7 5m g, 0. 4 lmmo 1) ©1, 4 — dioxane (7mL) & «£ tl* 6 Nii: 
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i(7mD m&%, mnn 5 o°cx 7 ^mmmmwvtc 0 #*p8k ^eet-c^^- 

^V£W*b7c<7>1b, Na 2 CO a tK^?^^ bfc D #ftH^&5iiU 

* "f*/>V-y y;v, J —,v/ik= 1 / 1 ~ 3 / 1 ) X«mm IT, B lH}<D 3 - 
{ (2R) -2- [2- (3-^Pa7^) — (2R) - 2 - fc Ko ^yxf-fls 
5 T O 3 tVW - lH—fy F — 7 - ( 4 5 m g , 3 0 %) 

&#7c 0 

1 H-NMR (CD 3 0D) 8 : 1. 30 (3H, d, >6. 4Hz) , 3. 02 (1H, dd, J±8. 1, 14. 3Hz) , 3. 11-3. 21 (3H, m) 
, 3. 53-3. 59 (1H, m) , 7. 07 (1H, t) , J±l. 8Hz) , 7. 22-7. 34 (4H, m) , 7. 42 (1H, s) , 7. 68 (1H, d, J 
=7. 9Hz) , 7. 78 (1H, d, J=7. 4Hz) . 
10 MMM 1 1 

(2S) -2- [ (3- { (2R) -2- [2- (3-^pp7i^) - (2R) 
- 2-fc Kn dr^^^l^T 5: / ] fcVW - 1 H--f V K— ^— 7 

3- { (2R) -2- [2- (3-^PP7x^) - (2R) -2-tKn^ 
15 ^/UT^/1 -?tpl\?;V) -1H — {yK-;l/-7-*;V*yi(2 2mg, 0. 0 
5 9 mm o 1 ) N L-Le u — OM e-HCl (I07mg, 0. 59 mm o 1 ) „ 
1 —zc&As— 3 - ( 3 - J-?VT 5: 7 Zfn 5 K&Bfelft (113m 

g, 0. 5 9mmolK 1 - 1 Kd ^v"<yy h P ( 8 Om g , O. 5 9 

mmol) > bV^-f-^T^^ (1 6 An L, 1. l8mmol) ro^f/l'^ 
20 T 5 K (2mL) Wm%^UX> 1 8«FM«#Lfe. ^xf/i/f^LT, ^P*W 

;V*7^nvb^77^- (tSfPT^^-^T^ u n*;V^S) jo cfc t/a^+B HPL 

N i#J<Z) (2 S) -2- [ (3- { (2R) -2- [2- (3-^n7x^) - 
25 (2R) -2-t Kn^xf/1.7 5 7] kVW -lH-^y ^-7-*^ 
tfzvlO 75/] -4-/ ^vI^^^y^A- • MJ^yUtf-nBISKft (2 3mg, 
jRsp 6 3 %) %#fc D 

1 H-NMR (CD 3 0D) 6 : 0. 98 (3H, d, ^=6. 2Hz) , 1. 00 (3H, d, J=6. 3Hz) , 1. 31 (3H, d, ^=6. 5Hz) , 1. 
69-1. 88 (3H, m) , 3. 04 (1H, dd, J±9. 2, 14. 1Hz) , 3. 14-3. 30 (3H, ra) , 3. 63-3. 69 (1H, m) , 3. 73 
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(3H, s) , 4. 75 (1H, dd, ^4. 4, 10. 0Hz) , 4. 95 (1H, dd, J±3. 1, 9. 9Hz) , 7. 16 (1H, t, J=7. 7Hz) , 
7. 30-7. 37 (4H, m) , 7. 45 (1H, s) , 7. 72 (1H, d, J*=7. 5Hz) , 7. 82 (1H, d, >7. 9Hz) . 
12-23 

mmmi i tmm^mKxwr^mMmi 2-2 3^b^^^brc 0 
5 mmmi 2 

3- { (2R) -2- [2- (3-^nn7x^) - (2R) - 2-fc Ko^r^x 

1 H-NMR (CD 3 OD) 6 : 0. 61 (3H, brs) , 1. 02 (5H, brs) , 1. 30 (3H, d, ^6. 5Hz) , 1. 46 (4H, brs) , 1 
10 . 73 (2H, brs) , 3. 01 (1H, dd, >9. 3, 14. 2Hz) , 3. 17 (1H, dd, ^=10. 1, 12. 5Hz) , 3. 25-3. 31 (6H 
, m) , 3. 57 (2H, brs) , 3. 66 (1H, m) , 4. 95 (1H, dd, ^=3. 1, 10. 0Hz) , 7. 11 (2H, m) , 7. 26 (1H, s) , 
7. 34 (3H, ra) , 7. 47 (1H, ra) , 7. 68 (1H, dd, J=l. 7, 7. 2Hz) . 

mmm 1 3 

3- { (2R) -2 - [2- (3-? vn7 ^=-M - (2R) -2 — fc Kp^t^ 
15 "f-jVT % S ] fcVW - lH-^y K— As— 7 —jJjVifr^&L ( 3 — * ^fVrf^JV 
) 75 K 1 hV 

1 H-NMR (CD 3 OD) 5 : 0. 97 (6H, d, >6. 6Hz) , 1. 31 (3H, d, J=6. 5Hz) , 1. 55 (2H, dt, js=7. 3, 8. 7H 
z) , 1. 69 (1H, qq, J=6. 7Hz) , 3. 04 (2H, dd, J=9. 1, 14. 3Hz) , 3. 27 (2H, m) , 3. 45 (1H, t, ^14. 9 
Hz) , 3. 66 (1H, m) , 4. 93 (1H, dd, ^=3. 3, 8. 0Hz) , 7. 13 (1H, t, J±l. 7Hz) , 7. 34 (4H, ra) , 7. 45 (1 
20 H,m),7.60(lH,m),7. 79(lH,m). 
MMM 1 4 

(3- { (2R) —2— [2- (3-^pp7x=;I/) - (2R) - 2 - fc Rp=¥v- 

xW^y] T'nfcVM -iH-^fyK^v-7 — (/is) -^y^y-i--f^ 
* ? / v • MJ 

25 1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, J±6. 5Hz) , 1. 41-1. 65 (6H, m) , 3. 02 (1H, dd, J£=9. 2, 14. 2Hz) 
, 3. 17 (1H, dd, ^=10. 1, 12. 5Hz) , 3. 27 (2H, m) , 3. 30-3. 50 (2H, m) , 3. 66-3. 88 (2H, ra) , 4. 94 ( 
1H, dd, ^=3. 1, 10. 0Hz) , 7. 15 (2H, m) , 7. 27 (1H, s) , 7. 34 (3H, m) , 7. 47 (1H, ra) , 7. 70 (1H, dd, 
J±2. 1,6.9Hz). 

mmm 1 5 
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(3 - { (2R) -2- [2- (3-^PP7x^) - (2R) -2-t Kp^V 

^;vt 5 y ] tvv} - lH-^fy K— /p- 7 — (/u) -*si>& y ^- 4 

1 K-NMR (CD 3 OD) 5:1.31 (3H, d, j^6. 5Hz) , 3. 02 (1H, dd, ^9. 2, 14. 2Hz) , 3. 17 (1H, dd, ^10 
5 .1, 12. 5Hz) , 3. 25-3. 35 (4H, m) , 3. 66-3. 76 (6H, m) , 4. 94(1H, dd, ^3. 1, 10. OHz) , 7. 17 (2H 
, m) , 7. 27 (1H, s) , 7. 34 (3H, m) , 7. 47 (1H, m) , 7. 72 (1H, dd, >1. 3, 7. 7Hz) . 
1 6 

3- { (2R) - 2- [2- (3 P p:7^~/V) - (2R) 
*f~As7 fcVM - 1 H— f ^ K— /V- 7 ( (IS) - 1 - 

10 K n 3^>y ^/V- 3 - y T % K • p 

1 H-NMR (CD 3 OD) 6 : 0. 97 (6H, d, J±6. 6Hz) , 1. 45 (3H, d, j*=9. 2Hz) , 1. 49 (1H, m) , 1, 51 (1H, m) 
, 1. 56 (1H, ra) , 3. 04 (2H, dd, J=9. 1, 14. 3Hz) , 3. 27 (2H, m) , 3. 61 (3H, d, J±b. 6Hz) , 3. 66 (1H, 
m) , 4. 30 (1H, tt, J=4. 7Hz) , 4. 93 (1H, dd, J=3. 2, 10. 2Hz) , 7. 14 (1H, t, J=7. 7Hz) , 7. 34 (4H, 
m) , 7. 45 (1H, ra) , 7. 65 (1H, m) , 7. 79 (1H, m) . 

15 mmm 1 7 

3— { (2R) — 2- [2- (3-^PP7i^V) - (2R) 

f"^7 ^ y ] 7"p fcVW - 1 h — fy K— 7 -^/v-^®? T 5; K • h V -J^Hr 

1 H-NMR (CD 3 OD) 5:1.31 (3H, d, >6. 5Hz) , 3. 04 (1H, dd, J=9. 1, 14. 3Hz) , 3. 17 (2H, m) , 3. 25 
20 -3. 35 (3H, m) , 3. 66 (1H, m) , 4. 94 (1H, dd, /=3. 1, 10. OHz) , 7. 13 (1H, t, J±l. 6Hz) , 7. 45 (4H, 
m) , 7. 67 (1H, m) , 7. 82 (1H, dd, J=l. 3, 7. 7Hz) . 
MMM 1 8 

3- { (2R) — 2- [2- (3-^ DP7x=;l^) - (2 R) - 2-t KP^fv^ 

^vkt ^ y ] t°p tvw -iH-^y F-;w- 7 y ^vwr ^ K ■ mj 
25 7/^p^^^: 

1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, J=6. 5Hz) , 2. 96 (3H, s) , 3. 04 (2H, dd, J=9. 1, 14. 3Hz) , 3. 27 
-3. 35 (3H, ra) , 3. 65 (3H, m) , 4. 93 (1H, dd, J=3. 2, 10. 2Hz) , 7. 13 (1H, t, >7. 7Hz) , 7. 34 (4H, 
m) , 7. 45 (1H, m) , 7. 57 (1H, m) , 7. 79 (1H, m) . 

mmm 1 9 
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3- { (2R) —2- [2- (3 au7zL~/U) - (2R) -2-t Kp^x 
f-A/T ^J^-fn fcVW - 1 H — f ^ K— As- 7 -#/MJ? f-jVT % K • > 

1 H-NMR (CD 3 OD) 6 : 1. 31 (3H, d, ^=6. 5Hz) , 2. 95 (3H, brs) , 3. 04 (2H, dd, J=9. 1, 14. 3Hz) , 3. 
5 10-3. 35 (6H, m) , 3. 76 (1H, m) , 4. 93 (1H, dd, ^=3. 2, 10. 2Hz) , 7. 13 (1H, t, J±7. 7Hz) , 7. 27 (1 
H, ra) , 7. 45 (3H, m) , 7. 47 (1H, m) , 7. 71 (1H, m) . 

mmm 2 0 

3 - { (2R) —2 — [2- (3-^nc7xx;k) - (2R) -2-tKn^i 
^-JVT ^ 7 ] 7°v tVW - lH-^fy K— A/— 7 — yfr/Vaff^Bfe ^/UT 5 K • bV 

10 ^/l^nfifcifclft 

1 H-NMR (CD 3 OD) 5 : 1. 25 (3H, t, J=7. 2Hz) ,1.31 (3H, d, J±6. 5Hz) , 3. 04 (1H, dd, J±9. 1, 14. 3 
Hz) , 3. 16-3. 35 (3H, m) , 3. 46 (2H, q, J=7. 2Hz) , 3. 76 (1H, m) , 4. 93 (1H, m) , 7. 13 (1H, t, J±7. 
7Hz) , 7. 27 (3H, m) , 7. 45 (1H, m) , 7. 60 (1H, m) , 7. 79 (1H, m) . 
HJMtfiJ 2 1 

15 (2S) -2— [ (3- { (2R) -2- [2- (3-^b7i^) - (2R) 

- 2 — fc Kp^^if;i^7 5; y 3 :/a fcfVW - 1 H--f ^ K— A*— 7 
T^J] 7°v tr^^m^A' • h V 7 )V3rv^m&. 

1 H-NMR (CD 3 OD) S : 1. 27 (3H, t, ^=7. 2Hz) , 1. 31 (3H, d, J=6. 5Hz) , 1. 52 (3H, d, J=7. 3Hz) , 3. 

04 (1H, dd, ^9. 1, 14. 3Hz) , 3. 16-3. 35 (3H, ra) , 3. 66 (1H, ra) , 4. 18 (2H, q, J=7. 2Hz) , 4. 66 (1 
20 H, q, J±7. 3Hz) , 4. 93 (1H, d, J=3. 7Hz, 9. 8Hz) , 7. 16 (1H, t, J^7. 7Hz) , 7. 27 (3H, m) , 7. 45 (1H 

,ra),7. 73(lH,m),7. 81(lH,m). 

mmm 2 2 

3- [ (3- { (2R) -2- [2- (3-^PP7x^) - (2R) -2-fc K 
n ^■•yze^vi^r 5/3^0 fcVW — 1 H — f ^ K— A'— 7 — %Astf~As) T % / I 7° 
25 a t°^-^^x:^/V • MJ 7;^Di^ifi 

1 H-NMR (CD 3 OD) 5 : 1. 23 (3H, t, J=7. 1Hz) , 1.31 (3H, d, J±G. 5Hz) , 2. 68 (3H, d, J^6. 9Hz) , 3. 
04 (1H, dd, ^9. 1, 14. 3Hz) , 3. 16-3. 35 (3H, m) , 3. 66 (1H, m) , 3. 69 (2H, t, ^6. 9Hz) , 4. 14 (2 
H, q, J±7. 1Hz) , 4. 93 (1H, d, J^=3. 3Hz, 9. 8Hz) , 7. 14 (1H, t, J=7. 7Hz) , 7. 27 (3H, ra) , 7. 45 (1H 
,m),7. 58(lH,m),7.81(lH,m). 
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mmm 2 3 

[ (3 - { (2R) -2- [2- (3-^PP7i=/V) - (2R) - 2 — fc K n 3f 

i/^^/p-r ^ y ] tvi/} -iH-/fy k— /v- 7 -^/wi?—^) r s: / ] s^ftx. 

5 1 H-NMR (CD 3 OD) 8 : 1. 27 (3H, t, >7. 1Hz), 1. 29 (3H, d, ^=6. 5Hz) , 3. 04(1H, dd, ^=9. 1, 14. 3 
Hz) , 3. 16-3. 35 (3H, m) , 3. 66 (1H, m) , 3. 69 (2H, t, ^=6. 9Hz) , 4. 15 (2H, s) , 4. 22 (2H, q, J=7. 
1Hz) , 4. 93 (1H, d, J=3. 3Hz, 9. 8Hz) , 7. 14 (1H, t, J=-l. 7Hz) , 7. 27 (3H, m) , 7. 45 (1H, m) , 7. 66 
(lH,m),7.8l(lH,m). 
%W$\ 2 4 

10 (2S) -2- [ (3- { (2R) -2- [2- (3-^oa7x=;V) — (2R) 
- 2 - fc Ka^v-xf/WT 5 7 ] 7 s n fcVW - 1 H — f ^ K—A"— 7 -;fc/l^jwv) 
75 /] -4-^^vwo-^;/^ • M7 

(2S) -2- [ (3- { (2R) -2- [2- (3-^PP7i xvU) - (2R 
) - 2 - 1 Kn ^y^=f-iVT 5 7 ] fcVW - lH-^y K— y^— 7 -#/M?xvt' 

15 ) 7^7] -4-y^/^^^V^^-/^- MJ^A-^-nfiffiMft (20mg, 0. 0 
3 2 6mmo 1) iOTIW P 7^ (6 0mg, 1. lmmo 1) ©tK (0. 5 
mL) £><fctM*/ — JV (2mL) ^WCX 3 B#M# bfc 0 INMIrAl 

^-c^tttc ufc<z>*> % ifiHPL ^f^yy^ h y ? 

T-fe h= h P/I^/tK) T'ttbt, gtfjO (2S) -2- [ (3- { (2R) -2- 
20 [2- (3— ^nn^cn^^) - (2R) -2-fc Ka^xf /V7^ 7] tVP 
} -1H — fyK-;W7-^;^^) 757] - 4 -7 fvW<>-^ • f!J7 
/lof-ng^gfcSft (18mg, Jfc*&9 2%) £r#fc 0 

1 H-NMR (CD 3 0D) 5 : 0. 98-1. 01 (6H, m) , 1. 31 (3H, d) , >6. 5Hz) , 1. 72-1. 89 (3H, m) , 3. 05 (1H 
, dd, J=9. 0, 14. 3Hz) , 3. 14-3. 31 (3H, m) , 3. 64-3. 67 (1H, m) , 4. 74 (1H, dd, J=4. 1, 10. 2Hz) , 
25 4. 94 (1H, dd, ^3. 3, 9. 9Hz) , 7. 16 (1H, t, ^=7. 7Hz) , 7. 29-7. 40 (4H, ra) , 7. 45 (1H, s) , 7. 72 ( 
1H, d, J=7. 4Hz) , 7. 82 (1H, d, J=7. 9Hz) . 
Mi&ffl 2 5 ~ 2 7 

mmm 2 At mk<o-^mcx&rf<om^n 25-27 ufc 0 
mmm 2 5 
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(2 S) -2- [ (3- { (2R) -2- [2- (3-^od7i^) - (2R) 
- 2 - t Kn dr-i/rc^-^T ^ / ] fc:7W - lH-^y K-— /U— 7 -#/k/J^A0 

1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, >6. 5Hz) , 3. 04 (1H, dd, J=9. 1, 14. 3Hz) , 3. 16-3. 35 (3H, m) 
5 , 3. 66 (1H, m) , 4. 18 (2H, q, J=7. 2Hz) , 4. 67 (Iff, q, >7. 4Hz) , 4. 93 (1H, dd, ^3. 4, 9. 7Hz) , 7 
. 16 (1H, t, J±7. 7Hz) , 7. 27 (3H, m) , 7. 45 (1H, m) , 7. 72 (1H, m) , 7. 81 (1H, m) . 

mmM2 6 

3- [ (3- { (2R) -2- [2- (3-^Pn73:^V) - (2R) -2-fc K 

p 5: y ] tvw - 1 h-^ >- F^-/i — i -tuv-^^V) r % ; ] 

1 H-NMR (CD 3 OD) 8 : 1. 3 1 (3H, d, ^6. 5Hz) , 2. 67 (3H, d, >6. 9Hz) , 3. 04 (1H, dd, J=%. 1, 14. 3 
Hz) , 3. 16-3. 35 (3H, m) , 3. 66 (1H, m) , 3. 69 (2H, t, J^6. 9Hz) , 4. 93 (1H, dd, ^=3. 3, 9. 8Hz) , 7 
. 14 (1H, t, J=7. 7Hz) , 7. 27 (3H, m) , 7. 45 (1H, m) , 7. 58 (1H, m) , 7. 81 (1H, m) . 
0SJ6092 7 

15 [ (3- { (2R) -2- [2- (3-^nn7x=;V) - (2R) - 2-tKn^r 
l/^)VT % J ] Zfu \*M - lH-fy K— /l^— 7 -#/l^=/u) 7^7] • 

1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, ^=6. 5Hz) , 3. 04 (1H, dd, ^9. 1, 14. 3Hz) , 3. 16-3. 35 (3H, m) 
, 3. 66 (1H, m) , 3. 69 (2H, t, J=6. 9Hz) , 4. 15 (2H, s) , 4. 93 (1H, dd, J±3. 3, 9. 8Hz) , 7. 14 (1H, t 
20 , J=7. 7Hz) , 7. 27 (3H, m) , 7. 45 (1H, ra) , 7. 66 (1H, m) , 7. 81 (1H, m) . 

mmm 2 s 

3 - [ (2R) - 2- ( (2R) -2-t: Kn 3r->- 2 - tf U 3 — 4As^>V 

7^;) :/n - lH-^fy K—/v- 7 -ij^i^j^ivr ^ K 

(R) -3 - (2-7^y/o t 9 /^) -lH-fyK^-7-^V^ 
25 f/P7^ K£/Bwr, 1 £ |Sl^^fe^T^S{k;^%%^ bfc D 

1 H-NMR (CDC1 3 ) 5 : 1. 13 (3H, d, ^6. 2Hz) , 1. 27 (6H, t, J±7. 1Hz) , 2. 65 (1H, dd, J=9. 4, 12. 2 
Hz) , 2. 83-2. 90 (3H, m) , 3. 02-3. 07 (1H, ra) , 3. 55 (4H, q, J=-7. 0Hz) , 4. 55 (1H, dd, ^3. 5, 9. 3 
Hz) , 7. 06-7. 10 (2H, m) , 7. 21-7. 26 (2H, m) , 7. 63-7. 68 (2H, ra) , 8. 49 (1H, dd, J=\. 6, 4. 8Hz) 
, 8. 54 (1H, d, >2. 1Hz) , 9. 03 (1H, brs) . 
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##09 1 7 

3 - { (2R) - 2- [ (5R) - 5- (3-^OB7i^) - 2 --fr^V 3r*r^r 

3 -4^1 Zfn fcVW - 1 H-^ V K— A'— 7 -UAsifr-y&L V^/VT 

^ K 

5 3- { (2R) -2- [2— (3-^nP7x=M - (2R) - 2-t KndfV 
zcf-j^T 5 J 1 fcVW - 1 H — T ^ Y—JV— 7 i?^/^T ^ F • 

iit(4 7mg, 0. lmmo 1) fcitfMJxf ^7 5^ (13 9|iL, 1mm 
o 1 ) (OT h7t Kd77^ (3mL) WZ&l^ h V **ff> (1 2m g, 0. 0 4 
mmo 1) &JP;l, M."C4 B^RHfH* Lfc„ ISfP«W7K^nx.> g^^^T'tttUU 

io fc 0 ^jssr^fp^7K-e^?f-^ N b y i7AT^^bx^iibfc 0 at^^y 

3- { (2R) - 2- [ (5R) -5 - (3— ? UW7 ^~;V) — 2-^-^y^- 

^t/yv'y- 3 — tvw - i h — ( i/ 7 — A/^i^Wt 

>VT% K (45mg, Ift^l O 0%) &#fc 0 
15 1 H-NMR (CDC1 3 ) 5 : 1. 25-1. 30 (9H, ra) , 2. 90-3. 01 (2H, m) , 3. 26 (1H, dd, ^6. 8, 8. 6Hz) , 3. 5 

4 (4H, q, >7. 0Hz) , 3. 83 (1H, t, J=6. 8Hz) , 4. 38-4. 44 (1H, tn) , 5. 36 (1H, dd, J±6. 8, 8. 9Hz) , 
6. 93 (1H, d, J±l. 5Hz) , 7. 02 (1H, d, J=2. 2Hz) , 7. 07 (1H, t, J±7. 5Hz) , 7. 15 (1H, m) , 7. 18-7. 
26 (4H, m) , 7. 66 (1H, d, J=l. 9Hz) , 8. 92 (1H, brs) . 

•$mM 2 9 

20 3-{(2R)-2-[2- (3-^ao7x^) - (2R) - 2 - fc Kn^iX^ 
'TVl'T ^ / ] - 1 — ^ ^Vl'- 1 ^ K— /V- 7 —%/Ui$l/m v 5 ^^ 

AST ^ K 

3 - { (2R) -2- [ (5R) -5- (3-^nn7i^) - 2 y 

ihy* y v 5 ^- 3 — ~?u tvw - 1 h— r ^ k— /v- 7 -^^^ v^^/v- 

25 TU* (lOmg, 0. 022 mm o 1 ) N 3 ^ik* J-JV (21jiL, 0 . 3 3 mm 
o 1 ) „ yi7^ (90mg, 0. 6 6 mmo 1 ) <£>Tir (2mL) 

LC (->y^^Vl^, 0. 5mm, 2 0 X 2 0 c m, ^;-/V/^PP^=l/ 
3 0) -CUtfiiUT. 3- { (2R) -2- [ (5R) -5- (3-^no7x^) 
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- V 3 f/l^] 7"ntVW -l-^f;l/-lH-^yK- 

/^-7-^/W#^ ^f;V7 5 K (3m g) £r#fc 0 3- { (2R) -2- [ ( 
5R) -5- (3-^nn7i=/V) - 2 -tt yOr^V* V 3 — ( )V\ ~fxi 

\?M - 1 -y^/U- 1 H— f S K— /V- 7 -#/t^^ V^JVT % K (3mg 
5 , 0 . 0 0 6 4 mm o 1 ) *J J: t>*7k^Hb# U ^ ^ (0 . 6 g) <Z>tK (ImL) *3 «fct* 
(ImL) 7 0°C^T7^TO#bfc o ^*P^ N ^ / 

^-hy ^A-e^bx^ufco mm^->v^^^^^^^^h^9^-(— (6 o 

, 2g, mnT^~T? na*/^» XftMLTs 3- { (2R) -2 - [2 
10 - (3-^na7x-/W) - (2R) - 2 - t Kb ^-y^jVT ^ / ] — 
! _^ ^/u— ! ^ K— /V— 7 -XJVsS^m V^/VT 5F(2mg, IR^ 7 

1%) £r#fc 0 

1 H-NMR (CDC1 3 , 40°C) 5 : 1. 05 (3H, t, J±l. 1Hz) , 1. 12 (3H, d, ^5. 5Hz) ,1.31 (3H, t, J±l. 1H 
z) , 2. 63 (1H, m) , 2. 79-2. 87 (3H, m) , 3. 00 (1H, m) , 3. 23 (2H, q, J=7. 1Hz) , 3. 55 (1H, m) , 3. 79 
15 (1H, m) , 4. 50 (1H, dd, J=3. 5, 8. 9Hz) , 6. 82 (1H, s) , 7. 03 (1H, dd, J=l. 4, 7. 2Hz) , 7. 07 (1H, t 
, J=l. 6Hz) , 7. 16-7. 23 (3H, m) , 7. 35 (1H, s) , 7. 56 (1H, dd, >1. 4, 7. 6Hz) . 
1 8 

N- ( ( 7 -^y^/Vt^rv') - 1 H-^f ^ 3 — f iV) * -N, N- 

20 ^WOfST. 4 0%i^^/KT5:^7K^$t (7. 8 8g, 6 9. 9 mm o 1 ) t 3 
7%7)vW>.TA'-rfc KtK^ (5. 9 2g, 7 2. 9 mm o 1 ) <D$m ( 7 0 mL) 
mmK, 0°CX 7 - (^^JsV***/) - 1 H— f ^ K— ^ (14. 2 g , 63. 6 
mmo 1) ^n^T, ^M.X* 3. 5B#^#bfc„ Rfom\<lfc%:1}\\Z-Xi?^/^<- 
TVi^egfcjf - U 7k/l £ 3 N TK^fb^- f V *7 ^itMWLX pH%12 KlSfS U ^ n a ^ 

^§r^-r6ri:mj;i9#£»^cm^^^^^ (lOOmL) »U 

^-^^^ d 0 OmL) £flnx.-0£,l|{b U ( (7 - 

l/V;V**c*s) -l¥L-^^Y—/V-3-^M *J->V) -N, N-V*3-^T^ls 
(14. 3 g , 50. 9 mm o 1 , 8 0 %) £#fc 0 
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1 H-NMR (CDC1 3 ) 5 : 8. 35 (1H, brs) , 7. 47-7. 49 (2H, m) , 7. 35-7. 43 (3H, m) , 7. 32 (1H, d, j^8. 
0Hz) , 7. 10 (1H, d, J=2. 3Hz) , 7. 03 (1H, dd, J=7. 9, 7. 7Hz) , 6. 73 (1H, d, J=7. 7Hz) , 5. 20 (2H, 
s),3. 61 (2H, s),2. 27 (6H, s). 
#%#!J 1 9 

5 ( 7 - (^l/lttV^r**/) -lH—fy K— >V- 3 -4M T± h — 

SSf^SSKTx AT— ( (7-^^^*^V) -iH-^yF^-3-^^) p*^ 
-JV, AT-v'^W^y (14. 2g, 5 0. 6mmol) <DiV, N-i?**f- 
K (1 5 OmL) Ml^ !J (1 3. 2g, 2 0 2. 7 

mm o 1 ) ©7k (25ml) mfctelN*-. 3 t7>fb7< ^ (34. 5 g , 243 

10 . lmmo 1) ^ITtt^ ItfiTl 4H$ffflJJl#L;fco EJfcift&*te*>»**CBfflfc^ 

(i2-^^f-^-W^/^=2 : 1) T*5>SliftMb-C. (7- (^v^^v-) 
-1H — ( 1/ K— 3 — -f/I^) Ti? h-MJ/V (12. Og, 4 5. 7mmol, 
15 IR^5 9 0 %) £r#fc 0 

1 H-NMR (CDCI3 ) 5 : 8. 42 (1H, brs) , 7. 46-7. 48 (2H, m) , 7. 34-7. 43 (3H, m) , 7. 19-7. 21 (2H, m 
) , 7. 08 (1H, t, J=7. 9Hz) , 7. 68 (1H, d, J±7. 7Hz) , 5. 21 (2H, s) , 3. 83 (2H, d, J^0. 84Hz) . 
2 O 

( 7 - (^y^^ri/) - 1 H — T ^ K— IV- 3 -^f/I^) gf?& 

20 •MM^MT, (7- (-^v^^vO r-feb^ 

MJ/M13. 2g, 5 0. 3mmol)©^y-/H4 0 0mL) MWMZ., 1 

0 %Lfefc.mfci- b V *? J*i&Wffi. ( 1 3 OmL) &#n£-c. 5 i$ffl;!m&&9c bfco 
$*»IL^^-W^U Tk^LfttfSfefcaBfcfcJ;!? P H 1 \zM% 

25 x«f&mistc 0 mm*m3s-rz> ~t\zxv (7- (^^/M-drvo - 1 h— r ^ k- 

/l/-3-^f;l') fti (12. 2g, 4 3. 4mmol, Jft^8 6%) £r#7c: 0 
1 H-NMR (DMS0-d 6 ) 8 : 12. 09 (1H, brs) , 1 1. 04 (1H, s) , 7. 55-7. 57 (2H, m) , 7. 39-7. 42 (2H, m) 
, 7. 31-7. 35 (1H, m) , 7. 14 (1H, d, J±2. 4Hz) , 7. 09 (1H, d, 9Hz) , 6. 88 (1H, dd, J=7. 9, 7. 6 
Hz) , 6. 73 (1H, d, J±7. 6Hz) , 5. 26 (2H, s) , 3. 61 (2H, s) . 



WO 03/106418 



PCT/JP03/07382 



5 9 

&nm 2 1 

2- (7- (^^v^^vO -lH--fyK-^-3->f^) ^9/*- 

^m^T> ( 7 - (-^v^;*-^) - lH-^fy K— A*- 3 — C )V) m& ( 7 

. 2 1 g, 2 7. 4mmo 1 ) <DT h7tKP77^ (150m L) 88ft fc N 
5 7/- f h7 t KP7 7>Hf f f7 t Kn77yfl (5 5 ml, 5 5 mm o 1 ) 
SrjbU&Ts ML-C1 7^m#bfc„ Rj»Kl^/-/t' (1 0 OmL) *Mx.Xm. 

77 4— {n-^^l^-mm^7V=2. : 1-*1 : 1) T^gfilt^LT, 2- (7 
- H^vVV^v') (6. 3 7g, 2 

10 3. 8mmol, JlX^8 7%) #fc„ 

1 H-NMR (CDC1 3 ) 6 : 8. 31 (1H, s) , 7. 47-7. 49 (2H, m) , 7. 34-7. 43 (3H, m) , 7. 24 (1H, d, >8. 1H 
z) , 7. 06 (1H, d, J±Z. 2Hz) , 7. 03 (1H, dd, >8. 1, 7. 7Hz) , 6. 74 (1H, d^=7. 7Hz) , 5. 21 (2H, s) , 
3. 90 (2H, td, ^=6. 3, 5. 3Hz) , 3. 03 (2H, t, J±6. 3Hz) , 1. 48 (1H, t, J=5. 3Hz) . 
2 2 

15 3- (2-t yv^^^M -iH--fyK-^-7-t-^ 

2- (7- Hyv'/vt^^) -lH-^VK-/V-3-^/W) (6. 
3 1g, 2 3. 6 mmo 1 ) ©x^/-/l/ (l3 0mL) » s ^/y^!) 
A (6. 3 g, 9 9. 9 mmo 1) U0%^7^^| (5 0%wet, 5 5 

5m g ) srflu^-c, immunmm^tco TO^ifi^mt?^ hzmvtc 0 

f-^-@^c<?W:=l . d ^j; l9^fi|i»MbT3- (2-t Kn^f/W) -1 
H — Cy\t—/l>—7—$ — ;V (3. 19g, 18. Ommol, IR^7 6%) &:*#7c: 

o 

1 H-NMR (DMSO-de ) 8 : 10. 54 (1H, s) , 9. 39 (1H, s) , 7. 00 (1H, d, J±2. 3Hz) , 6. 94 (1H, d, J±l. 9 
25 Hz) , 6. 75 (1H, t, J±l. 9Hz) , 6. 46 (1H, d, J±l. 9Hz) , 4. 57 (1H, t, ^5. 3Hz) , 3. 61 (2H, td, J=l 
. 4, 5. 3Hz) , 2. 79 (2H, t, J=7. 4Hz) . 
2 3 

( ( (3- (2-t: Ko^v/xf/l/) -lH-^fy Mt/-7-^/V) ^^vO BtSfc 
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%im%ffi,T. 3 - (2-t Kn^^xf/W) - 1 H — f ^ K— /V- 7 -tf— ( 1 
2 4mg, 0. 7 Ommo 1 ) <DT~t (5mL) U !>A (10 6 

m g , 0 . 7 7 mm o 1 ) N 3 !7-ffc# (llmg, 0. 066 mm o 1 ) N ~f 

vsejgflggt^/is (1 7 2 n L, 1. 5 6mmo 1) ^Px.T^fi-t? 1 3^mUWV 

yjfyyj- (n-^^^-$^m=^^=5 : l->3 : 1->1 : 2) "C^fKJBfjKb 
T ( ( (3- (2-t: Kndf-Vxf/l/) — f /l") s^S') @£ 
gftji^Vk ( 1 2 2 m g , 0. 46 mm o 1 , 6 6 %) £r#fc 0 

1 H-NMR (CDC1 3 ) 8 : 8. 88 (1H, brs) , 7. 29 (1H, d, ^8. 0Hz) , 7. 09 (1H, d, J=2. 3Hz) , 7. 01 (1H, 
10 dd, je=8. 0, 7. 8Hz) , 6. 60 (1H, d, J^l. 8Hz) , 4. 75 (2H, s) , 4. 28 (2H, q, J=7. 1Hz) , 3. 90 (2H, td 
, ^6. 3, 5. 6Hz) , 3. 02 (2H, t, >6. 3Hz) , 1. 57 (1H, t, ^5. 6Hz) , 1. 31 (3H, t, J=7. 1Hz) . 
2 4 

( ( (3- (2 -^-^ycc^-/k) -lH-^yKwV-7-f^) t^i/) BfcSfe^^" 

15 ti^^T. ( ( (3- -1H.-4 7— f/u 

) ^^rvO gfcifcn^vl' (1. 2 g, 4. 5 6mmo 1) O^fW^^ K (5 6 
mL) bpxf/WT^y (1. 9mL, 13. 7mmol) , Httti' 

try ^VUft: (2. 18g, 13. 7mmol) §r^n^T> ^ia*C 1 B#fHJif# L7c„ 

/W=4 : 1) ^BtttfJKLT ( ( (3- -lH-^fyK^- 
7 — f/l^) ^^vO i^xf/K8 2 5mg, 3. 16mmo 1, I|X$6 9%) lr# 
7t 0 

25 1 H-NMR (CDC1 3 ) 5 : 9. 75 (1H, t, J*2. 5Hz) , 9. 10 (1H, brs) , 7. 20 (1H, d, J=8. 0Hz) , 7. 16 (1H, 
d, J±2. 4Hz) , 7. 03 (1H, dd, J=S. 0, 7. 6Hz) , 6. 62 (1H, d, J=7. 6Hz) , 4. 75 (2H, s) , 4. 28 (2H, q, 
^=7. 2Hz) , 3. 78 (1H, dd, J=2. 5, 0. 7Hz) , 1. 30 (3H, t, J=l. 2Hz) . 

mmm 3 0 

( ( (3- (2- ( ( (IS, 2R) -2-t Kn#V-2- (4-t 
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i - ^ f-jv^jv) 75 7) - lH-'fy A?— 3f3p~> 

mmmMT, ( ( o - (2 -*-^y^?vwo - 1 h — r ^ k— ^- 7 - > r /i-o a- 

S|xf;Kl0 3mg, 0. 3 9 4mmol) ©fift^^ (10mL) 
5 4- ( (2S) -2-75/- (1R) 7^/ 

— yl' (J.Med. Ch em. , 2 0t, 7-*§-, 9 7 81 (1 9 7 7) ) (72mg 
, 0. 43 lmmo 1) „ h V 7i? h ^zMfrffc* Vttr hV *7 & (1 2 6mg, 0 
. 5 9 5mmo 1) SrflUfcT, 5 R$IH8ttt Ufc e Rj^fczMcfcttT^ a a 

nnzJvKk-/ — 5 0 : l->3 0 : 1->10 : l)T?#i££j&LT, ( ( ( 
3- (2- ( ((IS, 2R) -2-t (4-t Kb^7x=A/) 

1 — ^ ^/W^^W) T 5 7 ) ^^/l^) - 1 H — ( ^ K— A'- 7 — (A*) 3r*W) itft 
( 1 1 9 m g , 0. 288 mm o 1 , Ifc^ 7 3 %) Srftfc, 
15 1 H-NMR (CDC1 3 ) 6 : 8. 62 (1H, brs) , 7. 20 (1H, d, ^8. 0Hz) , 6. 96 (1H, dd, ^8. 0, 7. 7Hz) , 6. 8 
5 (2H, d, ^8. 5Hz) , 6. 72 (1H, d, J&l. 9Hz) , 6. 50 (1H, d, J=l. 7Hz) , 6. 45 (2H, d, >8. 5Hz) , 4. 
80 (1H, d, ^3. 5Hz) , 4. 32-4. 38 (3H, m) , 3. 01-3. 50 (1H, m) , 2. 90-2. 96 (1H, ra) , 2. 75-2. 85 ( 
2H, m) , 2. 68 (1H, dq, J=7. 0, 6. 3Hz) , 1. 36 (1H, t, J=7. 1Hz) , 1. 09 (3H, d, >6. 3Hz) . 

m mm 3 1 

20 (((3- (2- (((IS, 2R) -2-t Kndrv—2- (4-t: Kn^7x 
=./V) l-^f-A-^/U) 7 5/) ^/V) - lH-fyK-^-7-^^) 

) 

( ( (3- (2- ( ((IS, 2R) -2-t Kn^ix-2- (4-t 

1^^) 1 -y ^/i^^vu) 7^/) - iH-^fyK-;v-7-^) ^ 

25 v0 B^^^Vl' ( 1 1 5 m g , 0. 279 mm o 1 ) ©f b7tKo77^ (5mL 
) £tK (0. 5mL) Tklfcfby^A (1 Omg, 0. 4 1 8 mm o 1) £r 

JP^lT. ^M-eil^it#b7t 0 l^it^7K^lcrffiV>TpHSr7^1fiitibfc^ 
ESfcSre* Lfc„ ^btbfcfe^^Sr^-^^^^^y^ (ODS) ^7^P-7h 
^7>f-(*^10%^^/-A^»tt)"C^l*»«b'r ( ( (3- (2- ( ( (IS 
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, 2R) -2-tKn^>-2- (4-fcKn^7x-;i/) l— t^/Vzc^-n,) 7 
5/) ^f-M - lH-^Hl'-7-^;l') mm (108mg, 0. 2 

7 9 mm o 1 , Ifc^S 10 0 %) tr#7t 0 

1 H-NMR (CD 3 0D) 6 : 7. 15 (1H, d, J=7. 9Hz) , 7. 08 (1H, s) , 7. 03 (2H, d, J=8. 5Hz) , 6. 93 (1H, dd 
5 ,J=7. 9, 7. 6Hz) , 6. 70 (2H, d, ^8. 5Hz) , 6. 57 (1H, d, J=7. 6Hz) , 4. 83 (1H, d, >3. 7Hz) , 4. 47 
(2H, s) , 3. 20-3. 37 (3H, ra) , 3. 1 1 (2H, t, J±l. 4Hz) , 0. 90 (3H, d, ^=6. 8Hz) . 
#%M 2 5 

3 - ( (v^ ^vur 5 y ) y ^/i") - jv, N-V^tv- 1 h — fy k— /u- 7 

10 1 1/ Y— A?- 7 -Xs^^m -J^JVT % K&JB ISt W\W. 

1 H-NMR (CDCI3 ) 5 : 8. 96 (1H, brs) , 7. 77 (1H, d, J±7. 9Hz) , 7. 22 (1H, dd, J±7. 3, 0. 9Hz) , 7. 1 
7 (1H, d, J=2. 3Hz) , 7. 08 (1H, dd, >7. 9, 7. 3Hz) , 3. 63 (2H, s) , 3. 55 (4H, q, J=7. 1Hz) , 2. 27 ( 
6H, s) , 1. 27 (6H, t, J=7. 1Hz) . 
15 2 6 

3 - (>V7 / ^ -AT, N—x?^J-/V- 1 H— ^ ^ K— /I'— 7 5 

K 

3 - ( (v>y T-AsT 5 y ) ^ ^VV) -iV, N-^J^7V- 1 H — -f > K— A'- 7 - 

20 1 H-NMR (CDC1 3 ) 5 : 9. 23 (1H, brs) , 7. 65 (1H, d, >7. 9Hz) , 7. 28 (1H, dd, J±7. 3, 0. 8Hz) , 7. 2 
1 (1H, m) , 7. 16 (1H, dd, J=7. 9, 7. 3Hz) , 3. 84 (2H, d, ^=0. 9Hz) , 3. 55 (4H, q, >7. 1Hz) , 1. 27 ( 
6H, t, J=7. 1Hz) . 
##M 2 7 

(7- ( (s?*^75y) ^tj?/v-/v-) -ih — r^K— /^-3 — f^O gt& 

25 3- (v'T/^f^) —AT, N-V^As- 1 H— f V K— 7—DAf&*r*s7 

1 H-NMR (CDClj ) 6 :9. 29 (1H, brs) , 7. 67 (1H, d, J=7. 9Hz) , 7. 19 (1H, dd, ^=7. 3, 0. 8Hz) , 7. 0 
9 (1H, dd, J=7. 9, 7. 3Hz) , 7. 01 (1H, d, J=2. 3Hz) , 3. 75 (2H, d, ^=0. 4Hz) , 3. 51 (4H, q, >7. OH 
z), 1. 25 (6H, t, J£=7. 0Hz). 
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2 8 

(7- ( (v^fvPT ^ y) -lH-^yK-;l/-3 — f/l-0 IfcgM *f- 

<Mm%M~T, (7- ( (i^n^T^y) %M;v~;v) 
5 "if /t0 (2. 3 8g, 8. 6 8mmo l) ©^/-;KlOmL) 1 

0%^b7Km^^/-^^ (3 0mL) ^BiT3 0^M31^Lfc o SJ©?S%^ 

y # ^f/U^j y M,^ u^r Y -t7 = 7~7 4 — (n — ^H^— @£@£^cfVW= 1 : 1 -^^c^- 

io )V) •vftMffiU^x, (7- ( (^3i^/vT^y) ^7i?7^/k) -ih — r^K— 

-3 — f^) gl^^vV (1. 93g, H»7 7%) &#7c 0 

1 H-NMR (CDC1 3 ) 5 :8. 97(1H, brs), 7. 67(1H, d, J^7. 9Hz), 7. 22-7. 25 (2H, ra), 7. ll(lH,dd, 
J±l. 9, 7. 5Hz) , 3. 79 (2H, s) , 3. 70 (3H, s) , 3. 55 (4H, q, J±l. 0Hz) , 1. 26 (6H, t, J=7. 0Hz) . 
2 9 

15 iV, N— JV— 3 - (2-tKn =^ v^^/u) - 1 h — 4 ^ 7 
=^T 5: K 

^^T> (7- ( (i?x^75/) #tf^=/lO -lH-^fyK^-3- 
/tO i£S£7< ^Vl" ( 1 . 8 7g, 6. 48mmol)(DfF7tKP77y (30m 
L) ^^t s 7K*^!7^by £A (1. 3 5 g, 3 5. 7mmo 1) t * ? S — 
20 >V (5mL) ^Px.T, 2 4 H^9I# U $ h \Z. 4 BffTOfMflfD Lfc Q gfflfc: 

gfcgfcxL^Vl^ 1 : : 1 ) ^fSlfflrSi U 

25 TAT, N-V'^JV- 3 - ( 2 - fc Kd -lH-'fy K— ^- 7 -tf/l' 

*»7 5 K (1. 56g, 5. 9 9mmol, W92°/o) £r#fc„ 
1 H-NMR (CDClj ) 5 : 8. 94 (1H, brs) , 7. 67 (1H, d, J=7. 9Hz) , 7. 23 (1H, dd, J±7. 3, 0. 8Hz) , 7. 1 
3 (1H, d, J=2. 2Hz) , 7. 10 (1H, dd, J^7. 9, 7. 3Hz) , 3. 90 (2H, td, ^=6. 0, 6. 1Hz) , 3. 55 (4H, q, J 
=7. 1Hz) , 3. 04 (2H, t, ^=6. 0Hz) , 1. 49 (1H, t, ^6. 1Hz) , 1. 27 (6H, t, J=7. 1Hz) . 
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###| 3 0 

N, N-Z>=^^J\y- 3 - (2— 3r*c V ^ /V) — 1 H— f ^ K— /V- 7 — ^/UaffdpV 
7 5 K 

TV, N-^^f-JV— 3 - ( 2 — t Kodr^xf^) - lH-fV K— A'— 7—&A' 

1 H-NMR (CDC1 3 ) 5 : 9. 75 (1H, t, j^2. 5Hz) , 9. 10 (1H, brs) , 7. 59 (1H, d, J=7. 9Hz) , 7. 26 (1H, 
dd, ^=7. 2, 0. 7Hz) , 7. 21 (1H, d, J^2. 3Hz) , 7. 12 (1H, dd, J=7. 9, 7. 2Hz) , 3. 82 (2H, dd, >2. 5 
, 0. 7Hz) , 3. 56 (4H, q, J±7. 1Hz) , 1. 27 (6H, t, >7. 1Hz) . 
MMM 3 2 

10 N, N As- 3 - (2- (((IS, 2R) -2-tKn^-2- (4-fc 
Knari/7x=^) - 1 ^Vo^/V') 757) - 1 H--f V K— As— 7 

-*/^»7 5K 

iV, N-V^)V- 3 - ( 2 -^-dp-ycn^-/U) - 1 H--T V /V— 7 
v-7 5 KSr/BWt^ Hifc0lJ3 0 £ mm<D^i&fcxmmik&V>>%:&f8,l>tCo 
15 1 H-NMR (CDC1 3 ) 6 : 8. 28 (1H, brs) , 7. 59 (1H, d, J=7. 9Hz) , 7. 19 (1H, dd, ^=7. 3, 0. 9Hz) , 7. 0 
9 (1H, dd, J=7. 9, 7. 3Hz) , 6. 69 (2H, d, ^8. 5Hz) , 6. 66 (1H, d, J=2. 2Hz) , 6. 30 (2H, d, >8. 5H 
z) , 4. 15 (1H, d, >8. 3Hz) , 3. 54 (4H, brs) , 3. 01-3. 06 (1H, m) , 2. 92-2. 97 (1H, m) , 2. 74-2. 8 
1 (1H, m) , 2. 64-2. 70 (1H, m) , 2. 49-2. 57 (1H, m) , 1. 26 (6H, brs) , 1. 24 (3H, d, J^6. 1Hz) . 
3 1 

20 iH--fy K— 6 - # ^ ym -J^/VT 5 K 

1 H-NMR (CDCI3 ) 5 : 1. 20 (6H, brs) , 3. 3-3. 5 (4H, brs) , 6. 54 (1H, s) , 7. 11 (1H, d, J=6. 8Hz) , 
7. 25 (1H, m) , 7. 47 (1H, s) , 7. 61 (1H, d, ^8. 1Hz) , 8. 80 (1H, brs) . 
25 ###!| 3 2 

(R) - [2- (b-^^W/v-ih — < is fV- 3 —4M - 1 - 

^VW— 2 — it^rV^A^ tuv^^l^m. 9 W— 9 —4 A** ?-A>^^ 
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1 H-NMR (CDC1 3 ) 8 : 1. 08 (3H, brs) , 1. 25 (3H, brs) , 1. 42 (3H, d, J^6. 9Hz) , 3. 25 (2H, brs) , 3 
. 56 (2H, brs) , 4. 21 (1H, t, J=l. 1Hz) , 4. 36 (2H, m) , 4. 96 (1H, dq, >7. 2, 7. 2Hz) , 6. 06 (1H, d 
, J=7. 6Hz) , 7. 21 (1H, m) , 7. 27 (2H, ra) , 7. 37 (2H, dt, >3. 1, 7. 4Hz) , 7. 59 (2H, dd, J=3. 8, 7. 
5 3Hz) , 7. 67 (1H, d, J±3. OHz) , 7. 74 (1H, d, J=7. 5Hz) , 8. 31 (1H, d, ^8. 2Hz) . 
#%0IJ 3 3 

(R) -3 - (2-7$7/ntf^) - 1 H-^f ^ 6 v 5 ^^ 

(R) - [2- (6— i^xf ^/W^^f;V- 1 H-^ y K- /U- 3 — i )V) — 1 
10 - ^ f/W- 2 - t^rVxf /V] ? yi 9H-7/^Wy-9-^/^f/H 

1 H-NMR (CDCI3 ) 5 : 1. 14 (3H, d, J=6. 3Hz) , 1. 20 (6H, brs) , 2. 60 (1H, d, 3, 14. 2Hz) , 2. 8 
4 (1H, dd, J±A. 7, 14. 2Hz) , 3. 22 (1H, m) , 3. 3-3. 5 (4H, brs) , 7. 00 (1H, s) , 7. 06 (1H, dd, J=l. 
3, 8. 1Hz) , 7. 39 (1H, s) , 7. 54 (1H, d, ^=8. 1Hz) . 

15 mmm 3 3 

3 - { (2R) - 2- [2— (3 uv?^~/U) - (2R) -2-tKP^x 
^vi'T $ / ] t?;W - 1 H — O K— 6 -^/t^V^ -J^/UT 5K - b 

(R) —3- (2-75 /^n tVW) v 5 ^ 
20 ^7 5 KSr/B WT\ mmm 9 i: R«C*SKT«lft^llH)J U^o 

1 H-NMR (CD 3 0D) 6 : 1. 14 (3H, brs) , 1. 26 (3H, brs) , 1. 31 (3H, d, J=§. 5Hz) , 3. 03 (1H, dd, ^9 
. 3, 14. 2Hz) , 3. 16-3. 35 (5H, m) , 3. 56 (2H, brs) , 3. 66 (1H, m) , 4. 95 (1H, dd, J^3. 2Hz, 10. OH 
z) , 7. 07 (1H, dd, J=l. 4, 8. 2Hz) , 7. 3-7. 4 (4H, ra) , 7. 43 (1H, m) , 7. 47 (1H, m) , 7. 67 (1H, d, J= 
8. 2Hz), 10.9 (1H, brs). 
25 #%#J 3 4 

3 - { (2R) - 2- [2- ( 4 -^<y ^t^-y- 3 - ^ ^ y^/^x;V7 5 / 7 
>V7z*~jV) - (2R) - 2-t Ka^>yxf;V7^y] - 1 T 

V 7 -*/^yt^xf;i/7 5 K 

(R) -3- (2-7^/^nlf/l/) -lH-^fyK-;V-7-Wyi 
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1 H-NMR (CDC1 3 ) 5 : 8. 88 (1H, s) , 7. 62 (1H, d, >7. 8Hz) , 7. 31-7. 43 (6H, m) , 7. 20 (1H, d, ^=6 
. 6Hz) , 7. 03-7. 12 (3H, ra) , 6. 92 (1H, d, J±8. 5Hz) , 5. 07 (2H, s) , 4. 51 (1H, dd, J=S. 5, 4. 1Hz) 
, 3. 54 (4H, q, J=7. 1Hz) , 2. 91-3. 07 (1H, m) , 2. 85 (3H, s) , 2. 78-2. 86 (3H, m) , 2. 71 (dd, >11 
5 .8,8. 5Hz), 1. 26(6H,t, js=7. 1Hz), 1. 14(3H, d, j^9. 2Hz) . 

mmm 3 4 

3 - { (2R) - 2- [ (2R) - 2-t (4-t 

^ ^.X/Wj^/KT ^ / 7^=71^) ^iVT % J ] fcf/W - 1 H — r V K— /u- 7 

10 3-{(2R)-2-[2- (4-^O-v 5 /^^^- 3 ;VT % J 

~7^)Vy^~>V) - (2R) -2-tKo^W-;y] ^PfcT/W - 1 H- 
--f^K— /V— 7— *;P#y|S^xf;l/7 5 K (1 5. lmg, 0. 0 2 5 5 mm o 1 
) (DtPS^-tV (3mL) SBjJrtZ^ 1 0%/<95^9^* (50%wet, 5mg) 

15 Sre^Lfeo ^T'W^f'f^TLC (^fPT^^=T ^ n n jfc/U.MHft— 
T^^e~T* ?S'-A4®&= 5 : 1) tHPLC^S (fP7^B|»-7t 

h y ^-tK) x^mmm^x, iw©3- { (2r) -2 - c (210 - 2-t 

^v"— 2- (4 — t Kn^- 3 - ^ ^y^/^-zi'T 5 / 7a=;v) a^^/UT^y 
] fcVW - 1 T ^ K~ A*- 7 -#A'tf:/&li?^A'7 5. K ■ b y 
20 m& (10. Omg, 0. 0162 mm o 1 , Jfc*£ 6 4 %) 

1 H-NMR (CD 3 0D) 6 : 10. 7 (1H, s) , 7. 67-7. 71 (1H, ra) , 7. 40 (1H, d, J±2. 1Hz) , 7. 26 (1H, s) , 7. 
07-7. 20 (3H, m) , 6. 90 (1H, d, J±8. 3Hz) , 4. 80-4. 86 (1H, m) , 3. 30-3. 68 (5H, m) , 3. 18-3. 28 ( 
3H, m) , 3. 00-3. 05 (1H, m) , 2. 92 (3H, s) , 1. 08-1. 34 (9H, m) . 
3 5 

25 [2- (4 -^y^t^-^- 3 - ^ ^ $ 7 7 x^/W) - (2R) - 

2 — t Kn dfv'^vl'] — [ 2 - ( 7 -S^x^i^/w^^/V— l H — f i' K— 
3-^/1^) - ( 1 R) - 1 -*?-/V^;V] t e r * -Zff'A' 

mmmMT, 3 - { (2r) -2 - [2- u-^^/w-^v*'- 3-^*^*^ 
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M - 1H — r^K— fis- 7-*;^yi^xf;V7 5 K (7 2. 3m g, 0. 12 
2mmo 1 ) ©rf7t Kn77^ (3mL) -£&BfcS?- * e r * -Zf'f'tV 

(4 0mg, 0. 18 3mmo 1) iJD^tilt 1 7 Rf L7c 0 K^SttK^ 

5 P !7ATi£*iL#: 0 igjgt&W* bT^tL^&^^^^V^^^^ :/T LC n 
P*M-^^/^=3 0 : 1) T^il^bT, B#J<£> [2- (4-^^^/^ 
3 - ^ ^ y^;P*^;V7 5 7 7x^/U) - (2R) -2-t Kn^^f^] 

- [2- (7-v^^Vl^/W^-r/k- 1 H — T >- K— /I'— 3 — (1R) - 

1 — *=f-)\sat=5~)V\ jj;V/^% :/g£ t e r t -^f=f-;V (7 9mg, 0. 114mmo 
10 1 , I&sp 9 3 %) &#fc 0 

1 H-NMR (CDC1 3 ) 5 : 8. 88 (1H, s) , 7. 63 (1H, d, J=7. 3Hz) , 7. 49 (1H, brs) , 7. 35-7. 43 (6H, ra) , 
7. 20 (1H, d, J=l. 2Hz) , 7. 09 (1H, dd, ^8. 8, 7. 7Hz) , 6. 95-7. 00 (2H, m) , 6. 82 (1H, s) , 5. 10 ( 
2H, s) , 4. 71 (1H, d, ^=8. 3Hz) , 4. 28-4. 34 (1H, m) , 3. 50-3. 62 (5H, m) , 3. 11-3. 15 (1H, ra) , 2. 
90 (3H, s) , 2. 79 (2H, m) , 1. 22-1. 26 (18H, m) . 
15 ###!| 3 6 

[2— (7 -i^if /1/*;W^^;V- 1 H-^y K-/>- 3 -^/H - (1R) -1 
— [ (2R) — 2-tFn^iX— 2- (4-^ & ^X/Uyfr^/U- 3 
, 4— 5>fc Kn-2H-^y/ [1, 4] ^if-v'V- 6 -^T/l') ^/k] 
t e r t —~fJ-;V 

20 [2- (4 — <y^t^f^- 3 - ^ ^ y^/V*=;V7 5 / 7i^) - (2R) 

- [2- (T-^f^/V/^^/lz-lH — VsY—jV 

- 3 - W M - ( 1 R) - 1 =f-)V^)V\ 77 /W^ 5; * e r £ -^^fV ( 7 
0. Omg, 0. 10 1mmol)©^;-;K3mL) Itls 10%^7^7 
&}%m (5 0%we t, 3 5m g) TKPft^ftT^i.T* 1 «Flffllt# bfc 0 

25 /»&i?^-f h£ifiLfc„ 5I©»®*tTt[2- ( 7 -^^vi^/w^e^ 
;v-lH — f K—/i^- 3 — fM - (1R) -l-^^/^^/w] - [ (2R) - 

2 — t Ki^v"— 2— (4 — t: Kndf->'-3-^^>'^./^=^T5;y ^ 
?vl/| TJ/W^i^ t e r t (5 4. 8mg) £r#fc 0 [2- ( 
7 - ^if 1 H-^ y K-;V- 3 -^^) - (1R) —l—^f-A^ 
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^sls] - [ (2R) -2— t (4 — fc 

~/UT 5 77x — /U) ni^vi/| j;;W? ^ l^W. t e r t —"ff-fr (54. 8 m g ) <D 
TV, AT-i^^/MN/VATS: K (3mL) igifc^ 1, ( 1 8 

L, 0. 2 0 9mmo 1 ) P !7-^ (27. 9mg, 0. 20 2mmo 1 ) £: 

ISML-C, gift© [2- ( 7 - ^xf ;l/*/^^/f 1 H-^f V K- )V-Z-> f/U 
) - (1R) -1-^^/^^] - [ (2R) -2-t (4-^^ 
10 >-^/^=7i^-3, 4-^tKn-2H-^yy [1, 4] Hr^W— 6 — f/vO 
3i^yl/] ^/W-^^y® ter t-^(54. 2mg, 0. 0 8 6 2 mm o 1 , 
8 5 %) Sr#fc 0 

1 H-NMR (CDC1 3 ) 5 : 8. 85 (1H, s) , 7. 62-7. 66 (2H, m) , 7. 21 (1H, d, J±7. 0Hz) , 7. 06-7. 16 (2H, 
m) , 6. 89-6. 95 (2H, ra) , 4. 70 (1H, d, J±8. 3Hz) , 4. 23-4. 35 (3H, m) , 3. 81-3. 95 (2H, m) , 3. 48- 
15 3. 65 (5H, m) , 3. 11-3. 15 (1H, ra) , 2. 96 (3H, s) , 2. 80 (3H, ra) , 1. 22-1. 27 (18H, ra) . 

mmm 3 5 

3- { (2R) -2- [ (2R) -2-tKD^-2- (4-^^^^/^— As— 
3, 4-^kKn-2H-^ [1, 4] Or* Wis— 6 -> < ;V) x^7^/] 

20 it 

S*55»ETn C 2 - (7 -^^/i^/w^-T /i^- l H — r ^ K— /w- 3 — f /u) 
- (1R) -\-*=f->V*-*f-)V\ - [ (2R) -2-t Kn^ri^-2- (4-p<^V 
^/WjsxvP- 3, Kn — 2 H — [1, 4] ^-driJ-v^V- 6 — f/lO ^ 

^Vl/] 5; l/^. t e r t —^ff/V (48. 4mg, 0. 077 mm o 1 ) (DM 

25 ft^f (3mL) h V y/^nmm ( 2 5 0 # L) MZ-X, 1 8 

$fetMJ7;^cSlfe (lmL) JP^T. ^i&-C3l#|Sk Sfefcl MJ^/W*- 

pffil (lmL) hf-HrT~v~- ?v (5 On l) Jnx.T. iHtmr«lfc„ s 
JS?£fcffi5faSW2k«rJn*.-C p H 8 ^PfiP U SSjKSrS* bfc 0 o n 

**S—A' (2 : 1, 75mL) *JP^."C»»b, 5B»I Lfc. ^SrS*b 
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HPLCM (hV hP^-TK) T^ilW^bT. i6<J©3 

- { (2R) - 2- [ (2R) - 2-fc Kn^i/-2- (4 — ^ * ^.X/I^frwl— 3 
, 4-S?t: Kn-2H — <^ [1, 4] ttD-i?^-6-JM ^/UT^Sl 
5 n fcVW - lH-yy K— 7 — jfr/Ptf^HfcS^^l/T 5 K - h V ^/P-tf-eflftfttt 
(6. 6mg, 0. 0103 mm o 1 , JRsjs 1 3 %) £r#fc 0 
1 H-NMR (CD 3 OD) 5 : 10. 6 (1H, s) , 7. 67 (1H, d, J=7. 7Hz) , 7. 40 (1H, d, >2. 0Hz) , 7. 08-7. 16 ( 
3H, m) , 6. 92 (1H, d, ^8. 5Hz) , 6. 87 (1H, dd, ^=8. 5, 2. 0Hz) , 4. 78 (1H, dd, ^=6. 7, 4. 1Hz) , 4. 
25-4. 32 (2H, in) , 3. 63-3. 92 (5H, m) , 3. 32-3. 59 (4H, m) , 3. 39 (1H, dd, >16. 7, 3Hz) , 3. 07 (1 
10 H, dd, J^=16. 7, 11. 4Hz) , 2. 92 (3H, s) , 1. 51 (3H, d, J=6. 6Hz) , 0. 97-1. 30 (6H, m) . 
3 7 

(R) -3- if/V) - 1 H-f y K-/1/- 7 - f ;W 

(R) - 3- -1H — r l'}*~-A'—7—jJA'i$>Wt 

(1. 8 0g, 6. 5 9mmo 1) !:6Nlil OmLfcWl, 4-v 5 
15 ^ihVl OmLCjgjlU at^frTl 5 0°C-C1 4Hfp B ^#Lfc 0 ^£P?£, 

LT S »at* i o%hc i Mcmffivfro i 2i$ra»&fELfc©^ ^*pl 

y 5>AT*^LT^*g«rffV\ n&J<D (R) -3- (2-7?y/nh» - 1 H- 
-f 1/ K— /V- 7 -jfc/WTj?^^ ^/l/ ( 1 . 5 3 g , I&Sp 10 0 %) %#fc 0 
20 1 H-NMR (CDC1 3 ) 8 : 1. 18 (3H, d, ^=6. 3Hz) , 2. 71 (1H, dd, J=8. 1, 14. 4Hz) , 2. 90 (1H, ddd, J^O 
. 7, 5. 2, 14. 3Hz) , 3. 99 (3H, s) , 7. 15 (1H, dd, j*=7. 6, 7. 6Hz) , 7. 17 (1H, d, J=l. 2Hz) , 7. 84 (1 
H, J=7. 8Hz) , 7. 89 (1H, dd, J=0. 9, 7. 5Hz) , 9. 69 (1H, brs) . 
3 8 

3- c (2R) -2- (2-try r^- (2R) -2- (hy^vi^y 

25 /^^V) SL^-fVT bf/V] - lH-^y K— /V- 7 ?-J>V 

(R) - (tfPi?y-3-^) t^7^ (1. 17g, 9. 7mmol) fci 
tMR) - 3- (2-T^y^n -1H — f ^ K~ /P- 7 —jJA*&*sWt* ^As 

(1. 5 0g, 6. 5mmol) (1 OmL) ^M^frTlOO 
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K (2 OmL) fclJWU << %jT*/~-A' (1. 7 0g, 2 5 mm o 1 ) *3 £0*4 - %? 
^W5/tli?y (6 1mg, 0. 5mmo 1) *3it;M)iW;^0 7 
^ K (3. 2 5mL, 1 9. 4mm o 1) SHU? 3 RtM^ bfc„ BfcBfe^ 

5 0) fittts g#J(£>3- [ (2R) -2- (2-fc°JJ v>V- 3 — fA— (2R 
) - 2 - (by y /uttis) =^f-;vr - iH--fy K— >v 

- 7 -jJAstf^m* ( 0 . 7 4 g , 2 4 %) Sr#fc c 

1 H-NMR (CDC1 3 ) 6 : 0. 43 (6H, dq, J±2. 5, 8. 3Hz) , 0. 80 (9H, t, >8. OHz) , 1. 09 (3H, d, >6. 2H 
10 z) , 2. 69-2. 77 (2H, m) , 2. 84 (1H, dd, ^=6. 7, 14. 4Hz) , 2. 91-2. 99 (2H, m) , 3. 99 (3H, s) , 4. 76 
(1H, dd, J±5. 0, 7. 1Hz) , 7. 05 (1H, d, >2. 1Hz) , 7. 11-7. 15 (2H, m) , 7. 53-7. 56 (1H, m) , 7. 78 
(1H, d, >7. 8Hz) , 7. 88 (1H, dd, >1. 1, 7. 6Hz) , 8. 45 (1H, dd, J=h 7, 4. 8Hz) , 8. 52 (1H, d, J= 
2. lHz),9. 60(lH,brs). 
mt&M 3 6 

15 3- [ (2 R) - 2- ( (2 R) - 2 - fc Ka 2 - try v^- 3 ( A'X.f-A' 

3- [ (2R) -2- (2-tf y S^-3 — f^- (2R) -2- (MJx^Ui/ 
y /^^v') 31 f-jVT ^ J ) ^°t3 fcVl/] - 1 H — f >- K— 4"— 7 — fvV 
(0. 7 2g, 1. 5 4mmo 1) ^H7^PftK (2 0mL) l*lt, i 

7^- (>^;-/^pp*;^=1/1 00~l/3) -e*SMbT. BtfJ<7^3 - 
[(2R) - 2- ((2R) -2-t Kodp->-2-tr y i?^-S->f/l'*f/«'7 5 
/) 7"Blf;V] - 1 H--f > K-;!'- 7 -^M>t^ f /V (440mg, 1 
25 %) Sr#fc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 16 (3H, d, ^=6. 2Hz) , 2. 70 (1H, dd, ^9. 3, 12. 2Hz) , 2. 88-2. 95 (3H, m) 
, 3. 06-3. 11 (1H, ra) , 3. 99 (3H, s) , 4. 61 (1H, dd, >3. 6, 9. 2) , 7. 14-7. 18 (2H, m) , 7. 22-7. 26 
(1H, m) , 7. 65-7. 68 (1H, m) , 7. 81 (1H, d, J=7. 8Hz) , 7. 90 (1H, dd, j=Q. 8, 7. 5Hz) , 8. 49 (1H, d 
d, 7, 4. 8Hz) , 8. 54 (1H, d, >1. 2Hz) , 9. 71 (1H, brs) . 
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mmm 3 1 

3 - [ (2R) -2- ( (2R) -2-fc Kn *r*y- 2 - if V 3 -^/Vre^vP 

75/) tVW] - 1 H— ^ 7 -^/l^^B* • 2 MJ 7/U$-uWtm& 

3 - [ (2R) - 2- ( (2R) -2-fc Kn ^>>- 2 - fc° U v>^- 3 —<{ 
5 5 /) tf/P] - 1 ^ K^/U- 7 — j&A'tfvHfc* ^-/W (4 4 0mg, 1 

. 2 4mmo 1 ) ^ctU^M^ U £A (1 . 14g, 2 0 mm o 1 ) (DtK ( 2 m L 
) (1 OmL) M^MTl 9B#ra^Ufc D Wfc*^^? 

S^bT, [ (2R) -2- ( (2R) -2-fc v^y- 

10 3 —f;kxf;i/7 5 7 ) tT/U] - 1 H-4 V K— A- 7 — * 2 MJ7 

/Icft-ngtifett (5 6 0mg, W8 0%) «r#fc„ 

1 H-NMR (CD 3 OD) 5 : 1. 32 (3H, d, J&=6. 5Hz) , 3. 05 (1H, dd, J±9. 5, 14. 2Hz) , 3. 30-3. 41 (3H, m) 
, 3. 65-3. 73 (1H, m) , 5. 13 (1H, dd, >3. 3, 9. 9Hz) , 7. 16 (1H, dd, J=7. 7, 7. 7Hz) , 7. 33 (1H, s) 
, 7. 67 (1H, dd, J^5. 2, 8. 0Hz) , 7. 88 (1H, d, >7. 4Hz) , 7. 89 (1H, d, J=7. 8Hz) , 8. 13-8. 17 (1H 
15 , m) , 8. 62 (1H, dd, J±l. 2, 5. 1Hz) , 8. 72 (1H, d, J±l. 8Hz) , 10. 67 (1H, brs) . 

mnms s~4 1 

3 - [ (2R) - 2- ( (2R) -2-fc Kn 2 - fc° V 3 -4 >Vau*f- 

;VT 5 J ) -fn fcVW] - 1 H — i V K— A- 7 -^/t^^ • 2 h!) y/V^rn^kM. 

20 5l»J 3 8 

(3 - { (2R) -2- [ (2R) - 2-t Kn 2 - fc° p 5?^- 3 — f/l/ai^ 

/ ^ • 2 MJ 

1 H-NMR (CD 3 OD) 8 : 1. 32 (3H, d, J?=6. 6Hz) , 1. 53-1. 71 (6H, ra) , 3. 04 (1H, dd, J=9. 3, 14. 2Hz) 
25 , 3. 32-3. 47 (4H, m) , 3. 44 (1H, dd, >3. 2, 12. 8Hz) , 3. 67-3. 97 (3H, m) , 5. 26 (1H, dd, J^3. 0, 
9. 9Hz) , 7. 12-7. 19 (2H, m) , 7. 28 (1H, s) , 7. 72 (1H, dd, J±l. 8, 7. 2Hz) , 8. 03 (1H, dd, J=7. 7, 
8. 1Hz) , 8. 57 (1H, d, >8. 1Hz) , 8. 81 (1H, d, >5. 5Hz) , 8. 88 (1H, d, J=\. 3Hz) . 

mtn&m 3 9 

(3- { (2R) -2- [ (2R) -2-t Ko^^-2-try ^-3— 
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JV7 % J 3 T'n tVM - 1 H— f ^ K—A'— 7 -^fA-) -^E-/W? U V- 4 — >f ^ ^ 

y v • 2MJ ^/M-Pi^it 

1 H-NMR(CD 3 OD) 6 : 1. 33 (3H, d, >6. 5Hz) , 2. 85-3. 12 (2H, m) , 3. 32-3. 48 (2H, m) , 3. 68 (9H, 
m) , 5. 17 (1H, dd, J=Z. 1, 10. 0Hz) , 7. 10-7. 21 (2H, m) , 7. 30 (1H, s) , 7. 73 (1H, dd, J*l. 1, 7. 8 
5 Hz),7.84(lH,dd,^=5. 2,7.8Hz),8. 34(lH,d, J£=8. Wz),8. 71(1H, d, jM. 8Hz), 8. 79(1H, s 
), 10. 78(lH,brs). 

mmm 4 0 

3 - { (2R) - 2- [ (2R) -2-t KadrV- 2 -tfy v 5 ^- 3— f JV^jV 

t^;;]^ tvw - iH-^fy k— ^- 7 *J* f-^r % k • 2 h y 
10 ^/u^-ag^^^: 

^-NMRCCDg OD) 6 : 1. 33 (3H, d, ^=6. 6Hz) , 2. 87-3. 33 (9H, m) , 3. 39 (1H, dd, ^=3. 3, 12. 9Hz) 
, 3. 68-3. 72 (1H, m) , 5. 16 (1H, dd, ^3. 2, 9. 9Hz) , 7. 14 (1H, dd, J=7. 4, 7. 7Hz) , 7. 19 (1H, dd 
, >0. 9, 7. 2Hz) , 7. 29 (1H, s) , 7. 72 (1H, dd, J±l. 1, 7. 8Hz) , 7. 83 (1H, dd, J±5. 4, 8. 1Hz) , 8. 
32 (1H, d, ^8. 1Hz) , 8. 70 (1H, d, J=A. 8Hz) , 8. 77 (1H, s) , 10. 72 (1H, brs) . 
15 MMM 4 1 

3 - { (2R) -2- [ (2R) -2-t Kn 2 - t° U v 5 ^- 3 — f /^fVt- 

r ^ y ] tvw - iH->fy K— ^- 7 j^/pt 5K-2MJ7 

1 H-NMR (CD 3 OD) 6 : 1. 26 (3H, t, >7. 2Hz) , 1. 33 (3H, d, ^6. 6Hz) , 2. 85-3. 12 (2H, m) , 3. 31- 
20 3. 49 (2H, m) , 3. 46 (2H, q, J=7. 3Hz) , 3. 68-3. 72 (1H, m) , 5. 21 (1H, dd, J=3. 1, 10. 0Hz) , 7. 13 
(1H, dd, J=7. 7, 7. 7Hz) , 7. 32 (1H, s) , 7. 60 (1H, d, J±7. 0Hz) , 7. 80 (1H, dd, J^O. 8, 7. 9Hz) , 7 
. 92 (1H, dd, J=S. 4, 8. 0Hz) , 8. 45 (1H, d, ^8. 1Hz) , 8. 75 (1H, d, J±5. 4Hz) , 8. 85 (1H, s) . 
M1fcffl4 2 

(1R) —1- (3-^Pn7i =/!✓) -2- [2- 
25 1H — - (1R) -1- (y^/lO x^;V7 5/] 

3 - { (2R) -2- [2- (3-^nn7i^) - (2R) -2-t Kn^ 
^/VT 5: y ] zfn tVW - l > K*—^— 7 -T^tf;^ *?^;VT 3: K ( 

3 0mg, 0. O7mmol) Ofh7tKn77V (3mL) «OTO*PL 
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, L i A 1 H 4 (9mg, O. 2 1 mm o 1 ) &MtLX 0 < C > T?4^TO#Ufc o tK ( 
1 0 n L) N 1 5%Na OHtK (l 0 /z L) „ tK (30/* L) ^H*^ ^#>^T» 

V/U) T*HltT, Btf}?> (1R) -1- (3-^aa7x^) -2- [2- (7 
5 -v?xf/V7 '5 / ^ 1 H--f X K— /t'- 3 -4 >vy — ( 1 R) - 1 - (^ «fv^- 

) zc^r^y] ^/—/^ (16mg, W36%) 3r#rc„ 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, J±G. 6Hz) , 1. 33 (3H, t, J±7. 3Hz) , 3. 03 (1H, dd, >9. 6, 14. 2 
Hz) , 3. 15-3. 34 (3H, m) , 3. 26 (2H, q, Jhl. 3Hz) , 3. 65-3. 69 (1H, m) , 4. 61 (2H, s) , 4. 98 (1H, d 
d, ^3. 1, 10. 1Hz) , 7. 20 (1H, dd, J±l. 5, 7. 7Hz) , 7. 30-7. 39 (5H, m) , 7. 47 (1H, s) , 7. 76 (1H, 
10 dd, J=0. 7, 7. 9) . 

mmu 3 

{3 - C (2R) - 2- ( (2R) -2-fc Kn ^iX- 2 - f y *?>-3-' T/V—^ 

^vkt 5: y ) zfn tvi/| - iH--fy k— >v- 7 mk 1 - * 

15 {3-[(2R)-2-((2R)-2-t Ko =^>~ 2 - t° U v?^- 3 — f /W- 

xW^/) ^nfcVl^] -lH-^yK^-7 — (/^^) (4 m g, 0 

. O 1 lmmo 1 ) *5J:t>*j^# U^A (3mg, O. 02 2 mm o 1 ) % N, N- 
^f/^A7^ K (2mL) \z.Mtl, 0°C^T 1 -3— V^A* -yW^^s 
?V ^7— h (J. Antibiot. , 4 0t, l^r, 81-901 (198 

20 7m) (7. 8mg, O. 0 2 6 mm o 1 ) &M7Ltc 0 0 °C^T 2 H#^# bfc(D 

•Thy !>At«txiitfc. mt^^y *W7^^o-7f^77^- (7* 

;-/v/^dp*m=i/20~i/i) -e^Mb-c, g#J<D {3 - [ (2R) - 
2- ( (2R) -2-fc Kn^V- 2-fc°U i^- 3 -^/U-^/UT ^ / ) 7°n^ 
25 A<] - 1 H-^T V K— )V— 7 — {/Vjr^i/} 1 - (^ n^^t^r^*^ 

^xvK^iX) ^JU^XT/U (lmg, 11X^17%) £:#fc D 
1 H-NMR (CDC1 3 ) 6 : 1. 23 (3H, d, ^=6. 2Hz) , 1. 28-1. 53 (6H, m) , 1. 56 (1H, d, >5. 4Hz) , 1. 73 ( 
2H, m) , 1. 91 (2H, ra) , 2. 77-2. 82 (1H, m) , 2. 89-3. 01 (3H, m) , 3. 19-3. 26 (1H, m) , 4. 60-4. 66 ( 
1H, m) , 4. 77 (2H, s) , 4. 81 (1H, m) , 6. 58 (1H, d, J^l. 6Hz) , 6. 87 (1H, q, M. 3Hz) , 7. 00 (1H, d 
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d, J=7. 8, 7. 9Hz) , 7. 09 (1H, s) , 7. 22-7. 24 (2H, ra) , 7. 68 (1H, d, >7. 8Hz) , 8. 50 (1H, d, J±3. 
5Hz) , 8. 55 (1H, s) , 8. 76 (1H, s) . 
HJfeM 4 4 

{3- [ (2R) - 2- ( (2R) -2-fc Kn^^- 2 -fc>y v»^- 3 -- f yv-^c 
5 f-;VT ^ / ) tf/u] - l'H— W ^ 7 f^^^^/i^ • 2:^:^ 

{3 - [ (2R) -2- ( (2R) -2-fc Kn 2 - fc P 3 — ^ /W- 

xf;P7 5/ ) ^PfcVKl -1H — f V /U- 7 — O^**^) W&t (6 5mg, 
0. 17 6mmol) (5mL) M?U (0. lmL)£5<fc 

10 Utffijfc<D*?U3r*.7-l/-74A m&&, 0. 3g) ^Px.T. 20^31^Lfc 

/5-1/1) T**t^Lfc 0 #k;ftfci|*S^&^/~/W (3mL) fcl?gffi?U 1 
15 £HCl/^f;^f^ (0. 5mL) 2r;!jP;tfc 0 i$ff2ft$gLT, &&)<D {3- 
[ (2R) - 2- ( (2R) -2-fc v>V- 3 — ( /I—^JUT 

zfn fcVV] - l f ^ K-;w- 7 -> <;vjr*i/} mm^/i/ ■ 2^M*g; (6 
3 m g , liX^ 7 6 %) 3r#7c 0 

1 H-NMR (DMS0-d 6 ) 5 : 1. 17 (3H, d, J=6. 5Hz) , 1. 22 (3H, t, J±l. 1Hz) , 2. 85 (1H, dd, ^10. 2, 1 
20 3. 9Hz) , 3. 25-3. 39 (3H, m) , 3. 50 (1H, m) , 4. 18 (2H, q, J±l. 1Hz) , 4. 91 (2H, s) , 5. 11-5. 16 (1 
H, m) , 6. 54 (1H, d, J±l. 7Hz) , 6. 89 (1H, dd, J±l. 9, 7. 9Hz) , 7. 17 (1H, d, J^2. 4Hz) , 7. 24 (1H, 
d, J±l. 9Hz) , 7. 72 (1H, brs) , 8. 17 (1H, brs) , 8. 70 (1H, d, ^4. 5Hz) , 8. 78 (1H, s) , 8. 96 (1H, 
brs), 11. 15(lH,d,^2. 2Hz). 
4 5 

25 3 - { (2R) -2- [2- (3-^DP7xX/k) - (2R) - 2 - fc Kn=3fv^ 
^-jVT ^ J ] ~7n fcVW - 1 ^ K— — 6 -5>>vi$l/W. V^jVT 5: K 

(R) - 3- (2-T^ -1H — f^K— )V—§-%tVi$ l^m i?^ 

^vl'T 5 K ( 9 6 0 m g , 3. 51 mm o 1 ) OTt h~hV ( 1 0 m 1 ) \Z. 

N (R) - (+) (1. 09g, 7. 0 2mmo 1) 
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Aif) /^7^=20/l) Till, 3- { (2R) -2- [2- (3-^ 
nn^^=/V) - (2R) - 2 - fc Kta *%/^>VT % /] fcVW - 1 H — f 
5 K—vrt'— 6 — ^/^^K' frT X K ( 9 5 0 m g , 2.22 mm o 1 , 63% 

) 

1 H-NMR(CDC1 3 ) 5 : 1. 12 (3H, d, ^6. 2Hz) , 1. 20 (6H, br) , 2. 64 (1H, dd, ^=9. 0, 12. 1Hz) , 2. 8 
3 (2H, d, >6. 6Hz) , 2. 88 (1H, dd, ^3. 7, 12. 1Hz) , 3. 04 (1H, ra) , 3. 30 (4H, br) , 4. 50 (1H, dd, 
^=3. 5, 8. 9Hz) , 7. 08 (1H, d, J=2. 2Hz) , 7. 12 (1H, dd, J=2. 2, 8. 1Hz) , 7. 21 (3H, m) , 7. 34 (1H, 
10 s) , 7. 43 (1H, s) , 7. 57 (1H, d, >8. 1Hz) , 8. 16 (1H, br) . 
mMM4 6 

3- { (2R) -2- [2- (3— ^nn^rcxvu) - (2R) -2-fc Kd^i 
=5-}VT % J ] :7°n tVW - 1 H — f V K— ;V— 6 — 

3 - { (2R) -2- [2- (3-^nn7i=/l/) - (2R) -2 — t Kn^^ 
15 ^tVT U]7n fcVW - 1 H--f ^ K— /I — 6 ^x^T 5; K ( 

8 0 Omg, 1. 8 7mmo 1) ©1, 4 (l Om 1) 6N- 
HC 1 (10ml) SrflUx.. 2 4 B$ij)Dia Ufc D RJfciR«riaj£**BU 

/!"/*) T?»®iU $ bt-^^y-^-Tk (pH7) ^^ftLT3- { (2R) 
20 -2 - [2- (3-^OP7x - (2R) — 2 — fc Kp^^xf/kJ^y] ^° 
ntVW -1H — f V 6 ( 3 0 4 m g , 0. 8 1 5 mm o 1 , 

4 4%) L*C#fc. 

1 H-NMR(CD 3 OD) 5 : 1. 28 (3H, d, J±6. 5Hz) , 2. 99 (1H, dd, >8. 7, 14. 2Hz) , 3. 18 (3H, m) , 3. 56 
(1H, ra) , 4. 92 (1H, m) , 7. 31 (4H, m) , 7. 43 (1H, s) , 7. 55 (1H, d, ^8. 4Hz) , 7. 71 (1H, dd, J=l. 2 
25 , 8. 3Hz) , 8. 06 (1H, d, ^=8. 2Hz) . 

3- { (2R) -2 - [2- (3-^Pn7i^) - (2R) -2-t Kn*V* 

3 - { (2R) - 2- [2- (3-70D7x=;t/) - (2R) -2-t Kn^^ 
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xf/k75y] /alf;V} -1H — f ^ K— /w- 6 -%A'tf*sWt (9 . 8mg, 0. 

0 2 6 3 mm o 1 ) £j£*@H P LC^l ^9*V/^VJJ b U ^/^nSHft/ 
T-fe t>~ f V/ls/lk) -C»ML N 3- { (2R) -2- [2- (3-^D7s^ 
) - (2R) -2-fc KP*V*f^75/] T'nf/W - 1 ¥L--i 1/ A*— 6 - 

5 ^/I^^Sfe'- b!7 (3. 9mg, 0. 0 0 8 Omm o 1 , 3 0%) £r 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, >6. 5Hz) , 3. 03 (1H, dd, J=9. 3, 14. 2Hz) , 3. 18 (1H, dd, ^10 
. 0, 12. 5Hz) , 3. 20 (2H, m) , 3. 66 (1H, m) , 4. 95 (1H, dd, J±9. 2, 10. OHz) , 7. 31 (3H, m) , 7. 40 (1 
H, s) , 7. 45 (1H, s) , 7. 65 (1H, d, ^8. 4Hz) , 7. 75 (1H, dd, J=l. 4, 8. 4Hz) , 8. 13 (1H, m) . 
10 MMffl 4 8 ~ 5 9 

3- { (2R) -2- [2- (3 cp7x=;V) - (2R) -2-tKn^> 
xf;V7 5: J ] ~7n fcVW - 1 H— T ^ Y—As— 6 A-^^Srffiv^T, 1 

mmm 4 8 

15 3- { (2R) -2- [2- (3 na^xvt') - (2R) -2-t Kn^>x 
'f-jVT $ / ] t:7W - 1 H — fy 6 — tf/nff J^fc AT % K • b 

1 H-NMR (CD 3 OD) 5 : 0. 74 (3H, brs) ,1.01 (3H, brs) , 1. 10 (2H, brs) , 1. 30 (3H, d, ^=6. 5Hz) , 1 
. 42 (2H, brs) , 1. 54 (2H, brs) , 1. 68 (2H, brs) , 3. 02 (1H, dd, ^=9. 3, 14. 2Hz) , 3. 15-3. 31 (4H 

20 , m) , 3. 52 (2H, brs) , 3. 66 (1H, m) , 4. 95 (1H, dd, >3. 1, 10. OHz) , 7. 06 (1H, dd, J=l. 3, 8. 2Hz 
) , 7. 36 (4H, m) , 7. 41 (1H, m) , 7. 47 (1H, m) , 7. 67 (1H, d, ^8. OHz) . 

mmm 4 9 

3- { (2R) -2- [2- (3-?uu7^~/U) - (2R) -2-t Kn^V* 
=$-)\ST 5 7] tVW - lH-^y Y—>V- 6 -UAsifrl^k ( 3 -^^JVf^-fV 
25 ) M)7/VtnM 

1 H-NMR (CD 3 OD) 5 : 0. 97 (6H, d, J^6. 6Hz) , 1. 29 (3H, d, J^6. 5Hz) , 1. 53 (2H, dt, J=7. 2, 8. 5H 
z) , 1. 69 (1H, m) , 3. 02 (2H, dd, J^9. 3, 14. 2Hz) , 3. 27 (2H, m) , 3. 45 (2H, t, J=7. 4Hz) , 3. 66 (1 
H, m) , 4. 95 (1H, dd, J±Z. 2, 10. OHz) , 7. 34 (4H, m) , 7. 45 (1H, m) , 7. 53 (1H, dd, >1. 6, 8. 4Hz) 
, 7. 66 (1H, d, ^8. 7Hz) , 7. 91 (1H, m) . 
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mmm 5 o 

(3- { (2R) -2- [2- (3-^nP7i=/V) - (2R) 

j^^t 5: y ] tvw - 1 H--r v 6 -jm - tr^y 1 -4^ 

* # J > • hV 7^Jrnfflm&. 
5 1 H-NMR (CD 3 OD) 8 : 1. 30 (3H, d, js=6. 5Hz) ,1. 41-1. 65 (6H, m) , 3. 02 (1H, dd, ^9. 3, 14. 2Hz) 
, 3. 17 (1H, m) , 3. 27 (2H, m) , 3. 30-3. 50 (2H, m) , 3. 66-3. 88 (2H, ra) , 4. 95 (1H, dd, ^3. 2, 10. 
OHz) , 7. 10 (2H, dd, J=l. 4, 8. 2Hz) , 7. 34 (4H, m) , 7. 45 (1H, m) , 7. 47 (1H, ra) 7. 66 (1H, d, J^8. 
2Hz) , . 

mmm 5 1 

10 (3- { (2R) -2- [2- (3 -y oa7x^) - (2R) 

cn^vUT 5: 7] fcVM - 1 H-^f V K—A'— 6 — f /^) — ^e/l'* P S'— 4 — >f ^ 
y * y V • b!) 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, J=6. 5Hz) , 3. 02 (1H, dd, J=9. 4, 14. 2Hz) , 3. 17 (1H, dd, ^10 
. 1, 12. 5Hz) , 3. 25-3. 76 (6H, m) , 4. 95 (1H, dd, >3. 2, 10. OHz) , 7. 13 (1H, dd, J=\. 4, 8. 2Hz) 
15 , 7. 27 (4H, m) , 7. 47 (1H, m) , 7. 50 (1H, m) , 7. 67 (1H, d, J^8. 3Hz) . 

mm 5 2 

3- { (2R) -2- [2- (3-^nn7s=/>) - (2R) 

^/W ^ / ] T'n \?jV) - 1 H — f ^ A*- 6 -^aff^Bfc ( (IS) - 1 - 1 
3 -y f-A^zff-M T % K • bP 7^^-nB^SI4ft 
20 1 H-NMR (CD 3 OD) 5 : 0. 97 (6H, d, >6. 6Hz) , 1. 31 (3H, d, J^6. 5Hz) , 1. 49-1. 57 (4H, ra) , 3. 04 ( 
2H, dd, J=9. 1, 14. 3Hz) , 3. 27 (2H, ra) , 3. 61 (3H, d, ^5. 6Hz) , 3. 66 (1H, m) , 4. 30 (1H, tt, >4 
. 7Hz) , 4. 93 (1H, dd, >3. 2, 10. 2Hz) , 7. 34 (4H, m) , 7. 45 (1H, s) , 7. 54 (1H, ra) , 7. 66 (1H, m) , 
7. 91 (1H, d, ^16. 2Hz). 

mmm 5 3 

25 3- { (2R) - 2- [2- ( 3 -^pp7x^) - (2R) 

3: y 3 7°a tr^} - 1 h — r > 6 -#/i^>m r 5 k • hv y^ 

1 H-NMR (CD 3 OD) 8 : 1. 31 (3H, d, J±6. 5Hz) , 3. 04 (1H, dd, ^=9. 1, 14. 3Hz) , 3. 17 (2H, m) , 3. 25 
-3. 35 (3H, m) , 3. 66 (1H, m) , 4. 94 (1H, dd, ^3. 2, 9. 9Hz) , 7. 35 (4H, m) , 7. 45 (1H, m) , 7. 59 (1 
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H, dd, J±l. 5, 8. 4Hz) , 7. 98 (1H, ra) . 

mmm 5 4 

3- { (2R) -2 - [2- (3-^on7i^) - ( 2 R) — 2-fc 

^/l^T 5; / ] fcVW — 1 H — fy K 1 — A'— 6 — j&^atfVfifc ^ "f'lVT % K • MJ 

1 H-NMR (CD 3 OD) 6 : 1. 30 (3H, d, J£=6. 5Hz) , 2. 94 (3H, s) , 3. 03 (2H, dd, J=*. 3, 14. 2Hz) , 3. 27 
-3. 35 (3H, m) , 3. 65 (3H, m) , 4. 94 (1H, dd, ^=3. 2, 10. 0Hz) , 7. 34 (4H, ra) , 7. 46 (1H, m) , 7. 53 ( 
1H, d, Jfel. 5, 8. 3Hz) , 7. 65 (1H, d, >8. 3Hz) 7. 91 (1H, m) . 

mmm 5 5 

10 3- { (2R) -2- [2- (3-^nn7s^) - (2R) 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, >6. 5Hz) , 3. 10-3. 35 (6H, m) , 3. 04 (4H, m) , 3. 66 (1H, m) , 4. 
93 (1H, dd, J±3. 2, 10. 2Hz) , 7. 13 (1H, dd, >1. 3, 8. 2Hz) , 7. 27 (3H, m) , 7. 47 (2H, m) , 7. 66 (1 
15 H, d, J=%. 2Hz) . 

mmm 5 6 

3- { (2R) -2- [2- (3-^PP7i=/v) - (2R) 

^■/WT 5 / ] :/n fcVW - 1 H — T >- K^-A- 6 x f^7 5 K • MJ 

20 1 H-NMR (CD 3 OD) 5 : 1. 24 (3H, t, J±l. 2Hz) ,1.31 (3H, d, J^6. 5Hz) , 3. 02 (1H, dd, J=9. 3, 14. 2 
Hz) , 3. 16-3. 35 (3H, m) , 3. 46 (2H, q, J=7. 2Hz) , 3. 65 (1H, m) , 4. 94 (1H, dd, J&3. 2, 10. 0Hz) , 
7. 35 (4H, ra) , 7. 46 (1H, m) , 7. 54 (1H, dd, 5, 8. 3Hz) , 7. 65 (1H, d, ^8. 3Hz) , 7. 91 (1H, m) 

mmm 5 7 

25 [ (3- { (2R) -2- [2- (3-^pp7i^) - (2R) -2-fc Kb* 

1 H-NMR (CD 3 OD) 5:1.31 (6H, ra) , 3. 04 (1H, dd, ^9. 3, 14. 2Hz) , 3. 17 (1H, dd, ^=10. 0, 12. 5H 
z) , 3. 30 (2H, ra) , 3. 66 (1H, ra) , 4. 12 (2H, s) , 4. 20 (2H, q, J=7. 2Hz) , 4. 95 (1H, d, ^=3. 1Hz, 9. 
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9Hz) , 7. 37 (4H, m) , 7. 46 (1H, m) , 7. 58 (1H, dd, J^l. 5, 8. 4Hz) , 7. 67 (1H, d, ^=8. 4Hz) . 7. 97 ( 
lH,m). 

mmm 5 8 

(2S) -2- [ (3- { (2R) -2- [2- (3-^nn7i^) - (2R) 
5 — 2 - 1 Kb ^ ls=z?-/UT 5; y ] fcT/W - 1 H — \X /l'- 6 — frA*ft~M 

1 H-NMR (CD 3 0D) 6 : 1. 27 (3H, t, J=7. 1Hz) , 1. 30 (3H, d, J±6. 5Hz) ,1.51 (3H, d, J±l. 3Hz) , 3. 
03 (1H, dd, ^=9. 3, 14. 2Hz) , 3. 17 (1H, dd, >12. 5Hz) , 3. 20-3. 35 (2H, ra) , 3. 66 (1H, m) , 4. 19 
(2H, q, J±l. 1Hz) , 4. 60 (1H, q, J±l. 3Hz) , 4. 93 (1H, d, >3. 2Hz, 10. 0Hz) , 7. 37 (4H, m) , 7. 46 
10 (1H, m) , 7. 59 (1H, dd, J*\. 5, 8. 4Hz) , 7. 67 (1H, d, ^=8. 4Hz) , 7. 96 (1H, m) . 

mmm 5 9 

3 - [ (3- { (2R) -2- [2- (3-^PD7x=/l/) - (2R) - 2 - fc K 
n ^S/ji^^T 5: / ] :/n fc°/M - 1 H--Y ^ K— As— 6 — #/l'tf?~/l') T ^ 7 ] 7° 

15 1 H-NMR (CD 3 OD) 5 : 1. 24 (3H, t, J±l. 1Hz) , 1. 30 (3H, d, ^=6. 5Hz) , 2. 66 (3H, d, J^6. 8Hz) , 3. 
03 (1H, dd, J=9. 3, 14. 2Hz) , 3. 16-3. 35 (3H, m) , 3. 66 (1H, m) , 3. 66 (2H, t, J=%. 8Hz) , 4. 14 (2 
H, q, J=7. 1Hz) , 4. 95 (1H, d, 8Hz, 9. 9Hz) , 7. 27 (4H, m) , 7. 45 (1H, ra) , 7. 52 (1H, dd, J=l. 
5, 8. 4Hz) , 7. 65 (1H, d, ^=8. 4Hz) , 7. 90 (1H, m) . 
Mtim 6 0 — 62 

20 mmm 2 4 1 mm^m^xur^mMm^t-B-m^m bfc 0 
mmm 6 0 

[ (3 - { (2R) - 2- [2- (3-^PP7o:^) - ( 2 R) 
Z/^^-jVT ^ J ] t°/W — 1 H — f ^ K— A"— 6 A-tfwl') 7^7] • 

25 1 H-NMR (CD 3 OD) 8 : 1. 31 (3H, d, >6. 5Hz) , 3. 04 (1H, dd, >9. 3, 14. 2Hz) , 3. 17 (1H, dd, J±10 
. 0, 12. 6Hz) , 3. 20-3. 35 (2H, m) , 3. 66 (1H, ra) , 4. 11 (2H, s) , 4. 95 (1H, d, J±3. 1Hz, 10. 0Hz) , 
7. 35 (4H, m) , 7. 47 (1H, m) , 7. 59 (1H, dd, >1. 5, 8. 4Hz) , 7. 67 (1H, d, ^8. 4Hz) , 7. 97 (1H, ra) 

mmrne 1 
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(2S) -2- [ (3- { (2R) -2- [2- (3-^nn7x^) - (2R) 
- 2 - fc Kn 2>c*/zc=f-)VT % J ] T^n fcVW - 1 H-^f V K— /U— 6 —fj;V^=. )V) 

1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, J±6. 5Hz) , 1. 52 (3H, d, J=l. 3Hz) , 3. 03 (1H, dd, ^9. 3, 14. 2 
5 Hz), 3. 18(1H, dd.^10. 0, 12. 6Hz),3. 20-3. 35(2H, m), 3. 66(1H, ra), 4. 62(2H, q, J=l. 3Hz) 
, 4. 95 (1H, d, J=3. 2Hz, 10. OHz) , 7. 35 (4H, m) , 7. 46 (1H, m) , 7. 60 (1H, dd, J=l. 5, 8. 4Hz) , 7. 
66 (1H, d, J±8. 4Hz) , 7. 97 (1H, m) . 

nmm 6 2 

3 - [ (3- { (2R) -2- [2- (3-^PD7i^/V) " (2R) -2-th' 
10 n ^y^fVT % J ] fcVW -lH-^fV /U- 6 — tf/WJ^/l') T ^ 7 ] ~7 

1 H-NMR (CD 3 OD) 8 : 1. 30 (3H, d, /=6. 5Hz) , 2. 65 (3H, d, ^6. 8Hz) , 3. 02 (1H, dd, >9. 3, 14. 1 
Hz) , 3. 16-3. 35 (3H, m) , 3. 66 (1H, m) , 3. 69 (2H, t, >6. 8Hz) , 4. 94 (1H, d, >3. 1Hz, 10. OHz) 
, 7. 35 (4H, m) , 7. 45 (1H, m) , 7. 53 (1H, d, J*8. 4Hz) , 7. 65 (1H, d, ^8. 4Hz) , 7. 92 (1H, s) . 
15 3 9 

3 - { (2R) -2 - [2- (4-^<>'v ? /^=¥iX- 3 - ^^^;V*^7 5 / 7 

3,-/1.) - (2R) -2- (hpaf-^y^t*^) xw-;;] yntvw - 

(R) -3 - -lH-^fy K^-6-*/^i v 5 ^ 

20 ^/VT (2 0. Omg, 0. 0742 mm o 1 ) <Z)Ti? h~hV /l^gPfft ( 1 . 0 
ml) (R) -N- l2-*<WAs*-*i/- 5- ( 2 - 3 — K- 1 - f V 

AsHr^^M •7x.~)V\ ^^y^;V*y7? K (4 1. lmg, O. 0 74 
2mmo 1) ^H^Ls SM^Ifbl 1 0°CT?2 1 R#|tB»# Ufc„ R^S»Sr«EE 

25 /V=5 0/l) -C»54U 3- { (2R) -2- [2- ( 4 — <V^/^=3riX- 3 - 
* ^ y^;^^7 5: / 7^~JV) - (2R) - 2- ( h V ^f^v' 9 )V^V) 
f-;VT %/~i~fvL \f;V) -lH-^fy K— ^- 6 -yfr/utf^S^^/l'T (19 
. 2mg, 0. 0272 mm ol, 3 7%) &r#fc„ 

1 H-NMR (CDC1 3 ) 6 : 0. 44 (6H, m) , 0. 81 (9H, t, J^=8. OHz) , 1. 09 (3H, d, J*. 2Hz) , 1. 20 (6H, br 
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) , 2. 63 (1H, dd, ^5. 6, 11. 3Hz) , 2. 76 (2H, m) , 2. 85 (3H, s) , 2. 94 (2H, m) , 3. 30 (4H, br) , 4. 6 
6 (1H, t, ^6. 1Hz) , 5. 07 (2H, s) , 6. 80 (1H, d, ^8. 4Hz) , 6. 93 (1H, dd, ^=2. 1, 8. 4Hz) , 6. 97 ( 
1H, d, >2. 1Hz) , 7. 05 (1H, dd, >1. 3, 8. 1Hz) , 7. 35 (1H, s) , 7. 40 (7H, m) , 7. 50 (1H, d, ^=8. 2 
Hz), 8. 41 (1H, br). 

5 mmme 3 

3 - { (2R) -2- [ (2R) -2-fc (4-fc 

* ^*;l<-fc~;VT 5 / :7^=A-) ^f-/VT $ / ] bf/W - 1 H— f V K— A— 6 

3 - { (2R) — 2- [2- ( 4 -^y ^;l/t=3r i/~ 3 - ^ ^ y7;V*^/>7 5 7 
10 y^=-;v) — (2R) -2- (MJ V jvHr^rV) x.f-A'T 5: s 3 fcf/W 

- 1 H-^ ^ K— /U- 6 -*/U3j?^^3t^r 5K(18. Omg, 0. 0254 
mmol) Oml) hP7^n|» (100/iD 

15 N mmmm^xmfe (i9m g ) £#fc 0 a*©^^/— (1. omi) ^> 

1 Oft^S^-Mfc* (5 0%we t, 5. Omg) ^rJIJP^L. TK^CflffcT 4 B#ITO# 

ft/fris V *v t h V yjvJru %m/T-t V =■ Y V fr/AO X*WU U 3 - { ( 2 R) 

— 2- [ (2R) — 2 - 1 Ko^S/-2- (4 — fc Ka ^V- 3 — * 9 >7>Asfc~A' 
20 75 /Z7^^/U) ^;VT ~L /] bf/H - 1 H-^f ^ K— ^- 6 —UA^l^tFJ 

xW^K- MJ7/VtoftiI (9 5 0mg, 2. 2 2mmol, 63%) 
fc, 

1 H-NMR (CD 3 OD) 5 : 1. 14-1. 27 (6H, br) , 1. 30 (3H, d, J±6. 6Hz) , 2. 93 (3H, s) , 3. 01 (1H, dd, J 
=9. 2, 14. 2Hz) , 3. 18 (2H, m) , 3. 27 (1H, m) , 3. 04 (1H, m) , 3. 30 (2H, br) , 3. 56 (2H, br) , 3. 66 ( 
25 1H, m) , 4. 85 (1H, m) , 6. 89 (1H, d, J±8. 3Hz) , 7. 07 (1H, dd, J=l. 4, 8. 2Hz) , 7. 11 (1H, dd, J±2. 
2, 8. 5Hz) , 7. 31 (1H, s) , 7. 39 (1H, d, J±2. 2Hz) , 7. 43 (1H, ra) , 7. 66 (1H, d, j*=8. 2Hz) . 
4 0 

3- [ (2R) -2- (2-t o y v^-3— (2R) -2- (MJ^fvW/p 
/vjf* */) ^~=f-jVT % /) b7v] -lH-^y K— /U- 6 -;*7/Wj?^ 



WO 03/106418 



PCT/JP03/07382 



8 2 

JVT^ K 

(r) -3- (2-7U7'nt» 2^ 

1 H-NMR (CDC1 3 ) 8 : 0. 44 (6H, m) , 0. 81 (9H, t, J*=7. 8Hz) , 1. 08 (3H, d, js=6. 2Hz) , 1. 20 (6H, br 
5 ) , 2. 70 (2H, ra) , 2. 80 (1H, dd, J&6. 8, 14. 2Hz) , 2. 96 (2H, m) , 3. 30 (4H, br) , 4. 76 (1H, m) , 6. 9 
9 (1H, d, >1. 3Hz) , 7. 07 (1H, dd, J=l. 3, 8. 1Hz) , 7. 15 (1H, dd, ^=4. 9, 8. 1Hz) , 7. 41 (1H, s) , 
7. 52 (1H, d, J=S. 1Hz) , 7. 56 (1H, ra) , 8. 44 (1H, br) , 8. 46 (1H, dd, >1. 7, 4. 8Hz) , 8. 50 (1H, d 
, J±2. OHz) . 
HiS^iJ 6 4 

10 3-[(2R) -2- ( (2R) -2-fc Kn 2 - ^ !) 3 — f JV^JV 

3 - [ (2R) - 2- (2-fc p y^^-3 f/l'- (2R) -2- ( h JJ 

y ^^-^riX) x-J-AsT 5: / ) fcVl/J - lH—fy K— A*— 6 

15 1 H-NMR (CDCI3 ) 5 : 1. 13 (3H, d, J±6. 2Hz) , 1. 20 (6H, br) , 2. 66 (2H, dd, J=9. 2, 12. 2Hz) , 2. 8 
0 (2H, m) , 2. 87 (2H, d, j^3. 7, 12. 2Hz) , 3. 05 (1H, m) , 3. 40 (4H, m) , 4. 54 (1H, dd, J=3. 6, 9. 1H 
z) , 7. 06 (1H, d, J^2. 2Hz) , 7. 10 (1H, dd, ^=1. 4, 8. 2Hz) , 7. 22 (1H, m) , 7. 43 (1H, s) , 7. 56 (1H 
, d, J±8. 1Hz) , 7. 64 (1H, dt, 7. 9, 1. 8Hz) , 8. 47 (1H, dd, J=l. 6, 4. 8Hz) , 8. 51 (1H, d, J±1. 1Hz 
)8. 68(lH,brs). 

20 ###J4 1 

3 - ( (^^^75 7) ^f-M —N, N-iy^As- 1 H — fy K— /V- 6 — # 

25 1 H-NMR (CDCI3 ) 5 : 1. 18 (6H, brs) , 2. 27 (6H, s) , 3. 34-3. 57 (4H, m) , 3. 60 (2H, s), 7. 11 (1H, 
dd, >8. 1, 1. 4Hz) , 7. 15 (1H, d, Jfei. 4Hz) , 7. 42 (1H, brs) , 7. 67 (1H, d, J±8. 1Hz) , 8. 80 (1H, 
brs) . 

##M 4 2 

3 _ (ixT/y^) -AT, AT-i^^A— 1 H — fyK-A^-6-#A^*t5K 
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3 - ( (v^ T-AsT ^J)* - N, N-V'^-^-JV- l H — K— A — 6 - 

1 H-NMR (CDC1 3 ) 5 : 1. 14-1. 25 (6H, m) , 3. 32-3. 58 (4H, m) , 3. 83 (1H, d, ^0. 9Hz) , 7. 15 (1H, 
dd, J±8. 1, 1. 3Hz) , 7. 23-7. 24 (1H, m) , 7. 47 (1H, brs) , 7. 56 (1H, d, J=8. 1Hz) , 8. 97 (1H, brs 
5 ). 

4 3 

( 6 - ( (v'x^/VT ^ / ) 5& A'tf^A') - 1 H— f 1/ K*— A*— 3 AO 
3 - (v'T 7 ^"AO - AT, N-V^/V- 1H-- f y K— A— 6 -#A-#<¥1J- 5: 

10 1 H-NMR (CDC1 3 ) 5 : 1. 08-1. 29 (6H, m) , 3. 29-3. 60 (4H, m) , 3. 58 (2H, s) , 6. 22 (1H, d, J±l. 3H 
z) , 7. 01 (1H, dd, ^8. 1, 1. 3Hz) , 7. 36 (1H, s) , 7. 45 (1H, d, >8. 1Hz) , 9. 08 (1H, s) . 
4 4 

( 6 - ( (*?=.f-/VT % / ) # jtfA^AO - 1 H--f ^ K— A— 3 — < JV) gfcSM 
fV 

15 ( 6 - ( (v^^vv-T 5 y ) ^tJU'—AO - 1 H — < 1/ Y—/\<— 3 — f AO &8t& 

1 H-NMR (CDC1 3 ) 5 : 1. 19 (6H, brs) , 3. 35-3. 54 (4H, m) , 3. 71 (3H, s) , 3. 78 (2H, s) , 7. 13 (1H, 
dd, J±8. 2, 1. 3Hz) , 7. 22 (1H, m) , 7. 44 (1H, brs) , 7. 59 (1H, d, >8. 2Hz) , 8. 67 (1H, brs) . 
4 5 

20 N, N--J^JV- 3 - ( 2 - 1 Kn ^-^zcf-A^) - lH-^f> K— A"— 6 A-tf? 

(6- ( (^/i/T5;) ^A'—AO -1H-- fyK-;v-3 — fAO R®M 

1 H-NMR (CDCI3 ) 5 : 1. 19 (6H, brs) , 1. 54 (1H, t, J=6. 1Hz) , 3. 02 (2H, t, >6. 3Hz) , 3. 25-3. 5 
25 3 (4H, ra) , 3. 90 (2H, td, J=6. 3, 6. 1Hz) , 7. 11-7. 13 (2H, ra) , 7. 43 (1H, s) , 7. 60 (1H, d, ^8. 1H 
z),8. 37(lH,brs). 
4 6 

Nf N -*J^;v- 3 - ( 2 -^y^^AO - lH-^fy H— A— 6 -Jo;Vi$3r^ 
=• K 
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n, N--y^/v- 3 - -iH-'fyK-;>-6-^ 

1 H-NMR (CDC1 3 ) 8 : 1. 11-1. 25 (6H, ra) , 3. 31-3. 59 (4H, m) , 3. 76 (2H, dd, J±2. 4, 0. 5Hz) , 7. 0 
7-7. 10 (2H, m) , 7. 42 (1H, m) , 7. 47 (1H, d, ^=8. 2Hz) , 9. 66 (1H, brs) , 9. 70 (1H, t, J±2. 4Hz) . 
'5 HJ&#ij6 5 

N, N-i?^;V- 3- (2- ( ( (IS, 2R) - 2-fc Kn^- 2 - ( 4 - t 

AT, N-V'^jv- 3 - ( 2 -^-^y ^5=-/^) - 1 H — T ^ K— A*— 6 
10 KSrfflWC, H«J3 0 £ ^^m^TSM^^§r^bfc 0 

1 H-NMR (CDCI3 ) 5 : 1. 15-1. 32 (6H, m) , 1. 23 (3H, d, J^6. 1Hz) , 2. 50-2. 65 (2H, m) , 2. 80-2. 8 
7 (1H, m) , 2. 91-2. 96 (1H, m) , 3. 0-3. 09 (1H, m) , 3. 38-3. 64 (4H, m) , 4. 03 (1H, d, ^8. 5Hz) , 6 
. 21 (2H, d, J^8. 5Hz) , 6. 65 (2H, d, ^8. 5Hz) , 6. 91 (1H, d, >2. 1Hz) , 6. 97 (1H, dd, >8. 1, 2. 
1Hz) , 7. 35 (1H, s) , 7. 39 (1H, d, ^=8. 1Hz) , 8. 30 (1H, brs) . 

15 mmm 6 6 

(R) — N, N-V^JV- 3 - {2- [2- (3-?W7^~M -2-fcKa 

n, N—-J^- = f-;v- 3 — (2-^-^y^^-^) -lH-^yK^-7-*/^ 

K*5£t>* (R) -2-75/-1- (3-^PP7i=/H /^fflV^ 

1 H-NMR (CDC1 3 ) 5 : 1. 26 (6H, t, J±l. 1Hz) , 2. 65 (1H, dd, ^=12. 3, 9. 2Hz) , 2. 90 (1H, dd, >12 
. 3, 3. 6Hz) , 2. 92-3. 06 (4H, m) , 3. 54 (4H, q, J=7. 1Hz) , 4. 65 (1H, dd, ^9. 2, 3. 6Hz) , 7. 03 (1 
H, d, >1. 5Hz) , 7. 08 (1H, dd, ^7. 7, 7. 5Hz) , 7. 17-7. 23 (4H, ra) , 7. 35 (1H, s) , 7. 64 (1H, d, 7 
=7. 7Hz),9. 02 (1H, s). 
25 Hffiftl 6 7 

(3- { (2R) -2- [2- (3-^nn7x=;l/) - (2R) -2-fc Kn^>y 

zx^f-jvr 5: y ] tvw - 1 h-^ ^ k— /i — 7 — - <>v) - trn y s^- 1 — f 
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1 H-NMR (CD 3 OD) 6 : 1. 31 (3H, d, j^6. 5Hz) , 1. 85-2. 03 (4H, in) , 3. 04 (1H, dd, J±9. 2, 14. 2Hz) 
, 3. 17 (1H, dd, ^=10. 2, 12. 6Hz) , 3. 24-3. 47 (3H, m) , 3. 68 (4H, m) , 4. 93 (1H, dd, J^6. 7, 10. 0 
Hz) , 7. 14 (1H, dd, J=l. 4, 7. 4Hz) , 7. 27-7. 39 (5H, m) , 7. 47 (1H, s) , 7. 72 (1H, d, J=7. 9Hz) . 
Hi£0!l 6 8 

5 3 - {2 - [(IS, 2 R) - 2 - fc Kn dfV- 2 - ( 4 - 1 K n iX7 *^/U) - 
1—0* ^/V) ^ / ] - 1 H — < 1/ 7 -X/UsS^m^^^ 

li^iT, N, N-^^JV- 3 - (2- ( ( (IS, 2R) 
-2- (4-t Kn^ri/^rc^/l^) - 1 - ^ ^vK^^v^) 7^/) ^Tvl") - 1 H— 
^ y 7 - ^/^^v'T ? K ( 2 1 5 . 5mg, 0. 5 2 6 mm o 1 ) <D7*i? 

10 h= MJ/W (1 8mL) y >m~-rhV (1 1 2mg, 0. 78 9 mm 

o 1) SrAB^U $ h\Z.imM<D byxf;l/^y = !)ATb77;^n^V-fSft 
^^V^SSRCl. 5 8mL, 1. 5 8mmol) ^t^Tl 5B#^Jt#U 

fc 0 KJSfctH: % IS^mWTK (l 8mL) i: M7 (2 0 0mg) Srin^. 

T $ & 2 Ufc 0 7k ^ n cr ft/UJ* &M?LXftm Ufc 0 WTO Sri&fnmWzk 

*^*7^B7b^77-f- (^an^M-^;-/V=5 0 : l-»5 : 1) 
-C*^il**®iUT3- {2-[(lS, 2R) - 2-t Kn^iX-2- 
^7*^/1^) - 1 - (;* 3L=f~}VT % J ] - 1 > Y—JV— 7-U 

>Vl$^W.=c-^-)V (12 8. 4m g, 0. 3 3 6mmol, 6 4%) £:#fc 0 
20 1 H-NMR (CDC1 3 ) 6 : 0. 89 (3H, d, >6. 4Hz) , 1. 45 (3H, t, J=l. 1Hz) , 2. 80-2. 86 (1H, m) , 2. 89- 
2. 97 (3H, ra) , 3. 04-3. 08 (1H, m) , 4. 45 (2H, q, J=l. 1Hz) , 4. 57 (1H, d, J=4. 9Hz) , 6. 68 (2H, d, 
^8. 6Hz) , 7. 02 (1H, d, J^2. 1Hz) , 7. 06 (2H, d, J±8. 6Hz) , 7. 14 (1H, dd, J^7. 8, 7. 5Hz) , 7. 80 
(1H, d, J=7. 8Hz) , 7. 90 (1H, d, ^=7. 5Hz) , 9. 60 (1H, brs) . 
M MM 6 9 

25 3 - {2- [(IS, 2R) -2-tKo^-2- (4-tKn^-7s^) 

-1- (^^vi") ^^/vt 5: y] a^/W -iH-^fyK-^-7-*/^i 

3- {2- [ (IS, 2R) -2-tFn^-2- (4-t Kn^y7i^) 

- 1 — ^vi") j^/^t 5; y] j^/M - iH—fy K— 7 -tf/i^^gfej^ 

;V(115mg, 0. 30 1 mm o 1) ©r h7t (1 OmL) irzK (5 
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mL) 7Ki^yf!)A (3 6mg, 1. 5 1mmol) ?:Mt, IfCl 

5 mr$mw u^, 5n&m& 1 m^m^mx P h 7 \-mm ^xmm^m^ m 

fe^msXyJ* {i>rWf*s>v*/y}V, tK-^tK-^ 9 J — /V= 1 0 : 1^9 : l->6 
: 1) XftM^X3- {2- [ (IS, 2R) -2-fc Kndrix-2- (4-t Ka 

5 drv^-7^^/U) - 1 - =f-)V) xf;l,T ^ J ] ^^vW — 1 H — f V Y—As— 7 
(6 9. 3mg, 0. 19 5mmol, 6 5%) £r#fc 0 
1 H-NMR (CD 3 OD) 8 : 1. 08 (3H, d, ^6. 7Hz) , 3. 20-3. 26 (2H, m) , 3. 33-3. 43 (3H, m) , 5. 01 (1H, • 
d, J±Z. 1Hz) , 6. 75 (2H, d, J=8. 6Hz) , 7. 03-7. 15 (3H, m) , 7. 30 (1H, s) , 7. 74 (1H, d, J±l. 8Hz) 
,7. 79(lH,d, >7. 3Hz). 

10 Hlftftl 7 O 

3- {2- [ (IS, 2R) - 2 -fc Kn^>-2- (4-fc Ko^-7i-;V) 
- 1 - ^-/l/) 5; / ] ^^vW - 1 H — f ^ K— 7 -jfr/Wtf^Sk^ 

3 - {2- [ (1 S, 2R) - 2-t (4 — t 

15 ) -l- (^^vvO -iH-^yK^-7-«y^ ( 

2 9. lmg, 0. 0 8 2 1mmol) <DN, N-V> ; ^f/V*;^7 "5K (3mL) 
fcBRH^ ^f-lVT ^ l^SOKSL (67mg, 0. 822 mm o 1 ) t h V ^/^T 5 *S 
(17UL, 1. 2 3mmo 1) b l-^)V-3- (3-^W5;/ot° 
—jJAriRi?>( 5: K (WS C I ) :t&I£& (78. 7 m g , 0. 411 mm o 1 ) , 
20 l-tKn^W)/MJ7^ (HOBt, 5 5. 5mg, 0. 4 1 1 mm o 1 

) &mz.x, rn.rn.-zi 7mmmwvfr 0 &^&mumW7kfc&tfx9***/i'&x 

Sr®*LT#btt5^Lfe^5r^T L C d&fPT ls*~T9 on*M^-^ * 
/^=20 : 1) "C^lW»«bT N 3-{2-[(lS, 2 R) -2-t Ka^> 
25 -2- (4-t Kn^V-7x=/l/) -1- (^^vl") ^^v^T ^ / ] ^^vW — 1 
f y 7 -*My||xf ^7 ^ K (7 . 5m g, 0. 0 1 9 7 mm o 1 

, 2 4%) £r#fc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 02 (3H, d, ^6. 3Hz) ,1.31 (3H, t, 3Hz) , 2. 68 (1H, qd, J^6. 3, 6. 3H 
z) , 2. 76-2. 90 (2H, m) , 2. 97 (1H, dt, ^=14. 3, 5. 3Hz) , 3. 02-3. 08 (1H, m) , 3. 57 (2H, qd, J=7. 
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3, 5. 1Hz) , 4. 39 (1H, d, ^=6. 3Hz) , 6. 38 (1H, brt, J±5. 1Hz) , 6. 56 (2H, d, >8. 5Hz) , 6. 85 (1H 
, d, >2. 1Hz) , 6. 91 (2H, d, >8. 5Hz) , 7. 10 (1H, dd, 8, 7. 2Hz) , 7. 36 (1H, d, J=7. 2Hz) , 7 
. 72 (1H, d, J±l. 8Hz) , 9. 70 (1H, s) . 
7 1 — 74 

5 3- {2- [ (IS, 2R) -2-t (4-t Kn^^-7x=/l/ 

) -i - (^^/u) ^/w^y] - 1 f y K-^- 7 - ^^^y^t: 

mmrn 1 1 

(3 - {2- C (1 S, 2R) -2-t Fndri/-2- (4-t Kn^-7x^ 
10 ) -i- (y^-A-) xf;U7^/] -t°^ 

1 H-NMR (CD 3 OD) 5 : 1. 08 (3H, d, ^=6. 5Hz) , 1. 50 (2H, brs) , 1. 70 (4H, m) , 3. 22 (2H, m) , 3. 41 ( 
3H, m) , 3. 75 (4H, brs) , 4. 99 (1H, d, >3. 1Hz) , 6. 76 (2H, m) , 7. 14 (4H, m) , 7. 27 (1H, s) , 7. 70 
(1H, dd, J±1. 4, 6. 9Hz) . 
15 2 

(3 _ {2- [ (IS, 2R) - 2-t Kt3^r^-2- (4-t Kn^f:/-7x^ 
) _ ! _ =.<f-;VT ^ 7 ] J^/W - 1 H f ^ K— /V- 7 — -T A) =E-/^ 

* y ^-4— r^- y^y ^ • hv 7/v*n%mM. 

1 H-NMR (CD 3 OD) S : 1. 08 (3H, d, J^6. 5Hz) , 3. 22 (2H, m) , 3. 41 (3H, m) , 3. 70 (8H, brs) , 4. 99 ( 
20 1H, d, >3. 1Hz) , 6. 76 (2H, m) , 7. 15 (2H, m) , 7. 18 (2H, m) , 7. 29 (1H, s) , 7. 73 (1H, dd, J=\. 3, 
7. 7Hz). 
mffiM 7 3 

(3 _ { 2 - [ (IS, 2R) - 2-t Ko^7-2- (4-t Kn^>-7x^ 
) _ ! _ j^vkT ^ 7 ] - 1 H— Y ^ K— A*- - (4 

25 -**f-)V\?y<^^-\-4 iv) ^^yy- 2 bP7;^p^tt 

1 H-NMR (CD 3 OD) 6 : 1. 08 (3H, d, J=6. 5Hz) , 2. 93 (3H, s) , 3. 29 (4H, m) , 3. 39 (3H, ra) , 3. 50 (4H 
, brs) , 4. 43 (2H, brs) , 5. 00 (1H, d, j^3. 1Hz) , 6. 76 (2H, m) , 7. 15 (2H, d, j^8. 4Hz) , 7. 18 (1H 
, t, >7. 8Hz) , 7. 28 (1H, d, J±6. 9Hz) , 7. 31 (1H, s) , 7. 78 (1H, d, >8. 0Hz) . 

mmm 7 4 
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3 - {2- [ (IS, 2R) -2-fc Kn^>>-2- (4-t Kp^>-7x^) 
_ 1 - (y. =^f-^T 5; / ] - 1 H--f ^ K— 7 -^/i^^v^ 

1 H-NMR (CD 3 OD) 5 : 1. 08 (3H, d, J^6. 5Hz) , 2. 98 (3H, brs) , 3. 16 (3H, brs) , 3. 22 (2H, m) , 3. 3 
5 9 (3H, m) , 5. 00 (1H, d, J±1. 0Hz) , 6. 76 (2H, ra) , 7. 16 (4H, in) , 7. 28 (1H, s) , 7. 88 (1H, dd, J=l. 

3, 7. 7Hz). 
HJSM 7 5-76 

3- [ (2R) - 2- ( (2R) -2-fc Kodp-V- 2 -try v^-3 — (V^^ 

/ut 5; /) y& tvp] - 1 H-^r v 7 • 2 b y ^/i^pg^^: 

gtltftl 7 5 

{3 - [ (2R) - 2- ( (2R) - 2 - 1 Fo ^^/- 2 - 1° y 3 /Vxf 

jVT 5 7 ) ^nfcW] -lH-'fyK- ^-7 — </W - t°n y v 5 ^- 1 -- T/i— ^ 
? Jls • 2 b y 

15 1 H-NMR (CD 3 0D) 8 : 1. 32 (3H, d, >6. 5Hz) , 1. 90 (2H, m) , 2. 01 (2H, ra) , 3. 30 (1H, dd, >9. 3, 1 

4. 2Hz) , 3. 34 (2H, ra) , 3. 43 (3H, m) , 3. 69 (3H, ra) , 5. 25 (1H, dd, J=Z. 0, 9. 9Hz) , 7. 13 (1H, t, J 
=7. 8Hz) , 7. 30 (2H, m) , 7. 71 (1H, m) , 8. 03 (1H, dd, >5. 7, 8. 0Hz) , 8. 58 (1H, ra) , 8. 80 (1H, d, 
^5. 5Hz) , 8. 89 (1H, s) . 

mmm 7 6 

20 T-fef'^-l {3 - [ (2R) - 2- ( (2R) - 2 - fc Kp 2 - \? 

y >^>-_ 3 — {;v^f-;VT 5: y ) tM - iH-^y K— 7 — f M J 
>- • 2 b y 

1 H-NMR (CD 3 0D) 6 : 1. 32 (3H, d, J^6. 5Hz) , 1. 57 (4H, ra) , 1. 68 (2H, m) , 1. 90 (2H, ra) , 3. 03 (1H 
, dd, J=9. 3, 14. 2Hz) , 3. 34 (2H, m) , 3. 43 (3H, m) , 3. 69 (3H, m) , 3. 76 (2H, m) , 5. 27 (1H, dd, > 
25 3. 0, 9. 9Hz) , 7. 13 (2H, m) , 7. 28 (1H, s) , 7. 71 (1H, dd, >2. 3, 6. 7Hz) , 8. 05 (1H, dd, ^5. 7, 8 
. 0Hz) , 8. 58 (1H, m) , 8. 81 (1H, d, J±5. 5Hz) , 8. 89 (1H, s) . 
Mtfcffl 7 7 ~ 8 9 

mmmi 1 t mm<D^m^x^y(ommm 7 7-8 2<Dik<&m*&j&^K.° 

H»J7 7 
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M-s<^i?jU-3- ( (2R) - 2- { [ (2R) - 2- (3-^nn7i^V) - 

2- tKn *r?yzx.=f-)V\ T % J } tVu) - 1 H — f ^ K— /V- 7 

1 H-NMR (CD 3 OD) 6 : 1. 31 (3H, d, ^=6. 5Hz) , 3. 05 (1H, dd, ^=9. 0, 14. 3Hz) , 3. 16-3. 31 (3H, m) 
5 , 3. 64-3. 69 (1H, m), 4. 63 (2H, s), 4. 93 (1H, dd, ^=3. 3, 9. 9Hz), 7. 15 (IH, dd, J*=7. 7, 7. 7Hz) 
., 7. 21-7. 39 (9H, m) , 7. 67 (1H, d, J±l . OHz) , 7. 81 (1H, dd, J=0. 8, 7. 9Hz) . 

mmm i 8 

3- ( (2R) -2- { [ (2R) -2- (3-^pp7x^W) 

10 5 K • MI ^/Vtf-ngjFg&ft 

1 H-NMR (CD 3 OD) 8 : 1. 33 (3H, d, ^6. 5Hz) , 3. 07 (1H, dd, J±9. 1, 14. 3Hz) , 3. 15-3. 33 (3H, m) 
, 3. 65-3. 71 (1H, m) , 4. 95 (1H, dd, J=3. 6, 10. 1Hz) , 7. 12-7. 17 (1H, m) , 7. 21 (1H, dd, J±l. 7, 
7. 7Hz) , 7. 31-7. 39 (6H, m) , 7. 45-7. 46 (1H, m) , 7. 72-7. 75 (2H, m) , 7. 85 (2H, dd, J=7. 6, 9. 1 
Hz). 

15 mmm 1 9 

(1R) -2- [ ( (1R) -2- {7- [ (4-'<y^t''<7^-l-'f^) 
t);Vi$^;V\ - 1 H-4 > K— /u- — 1—* ^)V^;v) 757] - 1 - 

1 H-NMR (CD 3 OD) 5 : 1. 29 (3H, d, ^=6. 6Hz) , 3. 03 (1H, dd, >9. 5, 14. 2Hz) , 3. 18 (1H, dd, >10 
20 . 2, 12. 6Hz) , 3. 25-3. 35 (6H, m) , 3. 65-3. 69 (1H, m) , 3. 90 (4H, m) , 4. 37 (2H, s) , 4. 96 (1H, dd 
, js=3. 1, 10. 1Hz) , 7. 17 (1H, t, J=7. 4Hz) , 7. 27 (1H, dd, >0. 8, 7. 2Hz) , 7. 31-7. 39 (5H, m) , 7 
. 46-7. 53 (6H, m) , 7. 78 (1H, dd, ^0. 9, 7. 9Hz) . 
Mlfaffl 8 O 

(1R) -1- (3-^nn^^^/V) -2- [ ( ( 1 R) -l-*7'A'-2- {7 
25 - [ (4-7i^k^7^-l-^^) #/l^~/K] -lH-fyKwV-3- 

1 H-NMR (CD 3 OD) 5 : 1. 32 (3H, d, J^6. 5Hz) , 3. 04 (1H, dd, ^9. 2, 14. 3Hz) , 3. 15-3. 32 (7H, ra) 
, 3. 65-3. 70 (1H, m) , 3. 80 (4H, m) , 4. 94 (1H, dd, >2. 8, 9. 7Hz) , 6. 88-6. 92 (1H, m) , 7. 01 (2H 
, dd, J=0. 9, 8. 7Hz) , 7. 15 (1H, t, J=7. 3Hz) , 7. 21-7. 42 (8H, m) , 7. 48 (1H, m) , 7. 74 (1H, dd, J 
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=1.0, 7.9Hz). 

nmm s 1 

3- ( (2R) -2- { [ (2R) -2- (3-^dd7x^) -2-t Kn^rV 

5 yftr^K- MJ^/utf-nRSKfc 

1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, ^=6. 5Hz), 1. 61-1. 68 (4H, m), 1. 78-1. 80 (2H, m), 2. 02-2. 0 
7 (2H, m) , 3. 04 (1H, dd, J=9. 1, 14. 4Hz) , 3. 14-3. 29 (3H, m) , 3. 63-3. 69 (1H, m) , 4. 93 (1H, dd 
, J^3. 1, 9. 8Hz) , 7. 13 (1H, t, J=l. 7Hz) , 7. 31-7. 38 (4H, ra) , 7. 44 (1H, m) , 7. 63 (1H, dd, ^0. 
6, 7. 5Hz) , 7. 79 (1H, dd, >0. 7, 7. 9Hz) . 

10 »!|8 2 

3- ((2R) -2- { C(2R) - 2- (3-^PP7x^) -2-fc Ko^> 
a^AO 7 $ y } 7° a -N-is? u^-*c*s;V— 1 H — fy \?—;V— 7 -^/M? 

1 H-NMR (CD 3 OD) 5 : 1. 24-1. 45 (6H, m) , 1. 31 (3H, d, J±6. 6Hz) , 1. 81-1. 85 (2H, ra) , 1. 97-2. 0 
15 2 (2H, m) , 3. 04 (1H, dd, >9. 1, 14. 3Hz) , 3. 14-3. 27 (3H, m) , 3. 65-3. 67 (1H, ra) , 3. 93 (1H, m) 
, 4. 93 (1H. dd, ^=3. 4, 9. 9Hz) , 7. 13 (1H, dd, J=l. 7, 7. 7Hz) , 7. 31-7. 38 (4H, m) , 7. 44 (1H, s) 
, 7. 63 (1H, d, J=7. 1Hz) , 7. 78 (1H, d, >7. 9Hz) . 

•mmm s 3 

(1R) -1- (3-^n7i^) -2- [ ( (1R) — 1—* ?-A>— 2 - {7 
20 - [ (4 — * TvUf^JJ v^- 1 — >f AO yfrA-tf^A-] - 1 H — i y K— /V- 3 — f 
7P} rc^AO 75/] ^^7— A" hV Z7/VJrv%mM. 

1 H-NMR (CD 3 OD) 6 : 0. 97 (3H, d, ^6. 4Hz) , 1. 31 (3H, d, >6. 5Hz) , 1. 03-1. 93 (5H, m) , 2. 81 
-3. 20 (4H, ra) , 3. 03 (1H, dd, >9. 1, 14. 3Hz) , 3. 17 (1H, dd, J^IO. 1, 12. 6Hz) , 3. 24-3. 28 (2H 
, m) , 3. 64-3. 69 (1H, m) , 4. 94 (1H, d, ^3. 2, 10. 1Hz) , 7. 12-7. 18 (2H, m) , 7. 27 (1H, m) , 7. 31 
25 -7. 39 (3H, m) , 7. 47 (1H, m) , 7. 68-7. 73 (1H, ra) . 

mmm s 4 

(1R) -2- ({ (1R) -2- [7- (T^V-l-' "IK 
->fyK-^-3-y/w] -l-^^^/W 757) -1- (3-^PP7i- 
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1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, ^6. 5Hz) , 1. 57-1. 69 (6H, m) , 1. 90 (2H, m) , 3. 03 (1H, dd, J= 
9. 2, 14. 3Hz) , 3. 18 (1H, dd, J&10. 2, 12. 6Hz) , 3. 25-3. 28 (2H, m) , 3. 42 (2H, m) , 3. 63-3. 69 ( 
1H, m) , 3. 74-3. 77 (2H, m) , 4. 94 (1H, dd, J=2. 8, 9. 7Hz) , 7. 12-7. 16 (2H, m) , 7. 27 (1H, s) , 7. 
31-7. 42 (3H, m) , 7. 47 (1H, s) , 7. 67-7. 72 (1H, m) . 

5 mnms 5 

3- ( (2R) - 2- { [ (2R) -2- (3-^pp7i^) -2-fc Kn^ 
^jV\ / } -7u tW) -N-*r h7t Kn- 2H- 1°7^-4 — f /V- 1 H — 

^ K—A"— 7 -*/UtJ?^»T 5; K ■ by V^nf^tSSL 
1 H-NMR (CD 3 OD) 5:1.31 (3H, d, J^6. 5Hz) , 1. 67-1. 77 (2H, m) , 1. 91-1. 95 (2H, m) , 3. 04 (1H, 
10 dd, J==9. 1, 14. 3Hz) , 3. 17-3. 28 (3H, m) , 3. 51-3. 57 (2H, ra) , 3. 65 (1H, m) , 3. 98-4. 02 (2H, m) 
, 4. 16-4. 21 (1H, m) , 4. 94 (1H, dd, ^=3. 1, 9. 9Hz) , 7. 14 (1H, dd, J±l. 7, 7. 7Hz) , 7. 31-7. 36 ( 
4H, m) , 7. 44 (1H, s) , 7. 65 (1H, d, J=7. 5Hz) , 7. 80 (1H, dd, J=0. 8, 8. 0Hz) . 
8 6 

3-((2R) - 2-{[(2R) - 2- (3-^op7x^) -2-fc Kn^V 
15 ^=f-jv\ 75/} -fn — N-*st u^-^r-yjV—N—^ =f->v- l H-4 is Y—fr 
- 7 -*;w#y|fe7 5: K • bV y/v^-u^mM. 

1 H-NMR (CD 3 OD) 6 : 0. 87-1. 15 (2H, m) , 1. 30 (3H, d, >6. 5Hz) , 1. 46-1. 93 (8H, m) , 2. 90 (3H, 
m) , 3. 03 (1H, dd, >9. 2, 14. 2Hz) , 3. 18 (1H, dd, >10. 2, 12. 6Hz) , 3. 25-3. 28 (2H, m) , 3. 47 ( 
1H, m) , 3. 64-3. 69 (1H, ra) , 4. 95 (1H, dd, >3. 1, 10. 1Hz) , 7. 12-7. 16 (2H, ra) , 7. 26 (1H, s) , 7 
20 . 32-7. 40 (3H, ra) , 7. 48 (1H, s) , 7. 70 (1H, d, J^8. 9Hz) . 

mmm 8 1 

3- ( (2R) -2- { [ (2R) -2- (3-^PB7i=;V) -2-t Kp^> 
a^A'] 75/} -?X3\?;V) -N-ff-JV- N- (l-^/H^y ^V-4->T/^ 
) - 1 H — T v K— ^- 7 -Xflsifri/Wr 5 K • 2 MJ 

25 1 H-NMR (CD 3 0D) 8 : 1. 30 (3H, d, J^6. 6Hz) , 2. 13-2. 23 (4H, m) , 2. 85 (3H, s) , 2. 96 (3H, s) , 3. 
03 (1H, dd, J=9. 4, 14. 2Hz) , 3. 18 (1H, dd, ^=10. 2, 12. 6Hz) , 3. 25-3. 31 (2H, ra) , 3. 31-3. 68 ( 
3H, m) , 4. 96 (1H, dd, >3. 1, 10. 0Hz) , 7. 15 (1H, dd, J^7. 3, 7. 3Hz) , 7. 18-7. 20 (1H, m) , 7. 29 
(1H, s) , 7. 32-7. 38 (3H, m) , 7. 48 (1H, s) , 7. 74 (1H, dd, J=\. 4, 7. 5Hz) . 

mmm& 8 
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(1R) -2- [ ( (1R) -2- {7- [ (4— O-^tf^y^^-l— f*0 
-lH-^fy F— /V- 3 ->f /W - 1 - ^ ^vvcc^vl/) T 5; y ] — 1 — 

1 H-NMR (CD 3 0D) 6 : 1. 31 (3H, d, j^6. 5Hz) , 1. 15-1. 89 (5H, m) 2. 57 (2H, d, J=6. 9Hz) , 3. 00 (2 
5 H, m) , 3. 03 (1H, dd, ^9. 1, 14. 3Hz) , 3. 17 (1H, dd, >10. 2, 12. 5Hz) , 3. 24-3. 29 (2H, m) , 3. 6 
4-3. 69 (3H, m) , 4. 93 (1H, dd, ^=3. 1, 10. 0Hz) , 7. 13-7. 16 (5H, m) , 7. 22-7. 26 (3H, m) , 7. 31- 
7. 37 (3H, ra) , 7. 47 (1H, s) , 7. 70 (1H, dd, J±2. 1, 6. 7Hz) . 

mw\ 8 9 

(1R) -1- (3-^PD7x^) -2- [ ( (1R) "2- {7- [ (3, 5 
10 tf-jvy*^ V v 5 ^- l — < M ZuviS—sV] - l H — f v K— /u- 3 — f /W - 

! _ ^ ^^rc^-zu) 757] — A' • b 9 7/vtaM 

1 H-NMR (CD 3 0D) 5 : 0. 73-0. 99 (8H, m) , 1. 31 (3H, d, ^6. 5Hz) , 1. 51-1. 89 (2H, m) , 2. 36-2. 6 
0 (2H, m) , 3. 04 (1H, dd, J±9. 2, 14. 3Hz) , 3. 18 (1H, dd, ^10. 3, 12. 6Hz) , 3. 25-3. 28 (2H, m) , 
3. 53-3. 97 (2H, ra) , 3. 64-3. 70 (1H, m) , 4. 94 (1H, dd, J=3. 0, 9. 9Hz) , 7. 12-7. 18 (2H, m) , 7. 2 
15 7 (1H, s) , 7. 32-7. 40 (3H, ra) , 7. 48 (1H, s) , 7. 70-7. 74 (1H, m) . 

mmm9 O 

3- ( (2R) -2- { [ (2R) -2- (3-^nn7x^) - 2 - 1 Kn^fV 
75/} 7 p n^) - 1 H-'f y 7 - ^/^yixf ;l/ 

3 - { (2R) -2 - [2- (3-^o7i^V) - (2R) - 2 - 1 Kd^ 
20 xf;W7 5/] 7 p nlf/l/} -1H — fyK-/U-7-*^#y* (5 0mg, 0. 1 
3 4mmo 1 ) (5mL) HUgfcPU *ftB£ (0. 0 5mL) &£XJm 

^^ a 7-V-7*4A OSS^u 0. 3g) «rJn*.t\ 15 0^X16(^1 

-^=4/1) T?*flRU-C\ &@ffr£4fe (5 0mg, W9 3%) &#7t 0 
1 H-NMR (CDC1 3 ) 5 : 1. 13 (3H, d, J*=6. 2Hz) , 1. 45 (3H, t, J=7. 1Hz) , 3. 04 (1H, dd, J=6. 4, 12. 7 
Hz) , 2. 85-2. 89 (3H, m) , 3. 02-3. 06 (1H, ra) , 4. 45 (2H, q, J=7. 1Hz) , 4. 53 (1H, dd, 7, 8. 9 
Hz) , 7. 12-7. 17 (3H, m) , 7. 20-7. 22 (2H, ra) , 7. 32 (1H, s) , 7. 80 (1H, d, J=7. 8Hz) , 7. 91 (1H, d 
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,J±1. 4Hz),9. 70 (1H, brs). 

3- { (2R) -2- [ (5R) -5- (3-^D7^;V) 1 , 

3 _j r ^y-y y 3 — i >V\ "7* \?M - 1 H— f ^ K— A*- 7 -#/WJ^^ 

5 

3- ( (2R) -2- { [ (2R) -2- (3-^nP7x=;H -2-fc Kn^f 
i/^^/k] 75/} ^"n tf/V) -1H-- fy K— /i^- 7 -^/WJ^^^W&JEV^T 
s ##03 1 7 t^f ^fett«^#?:^t/c 0 

1 H-NMR (CDC1 3 ) 5 : 1. 32 (3H, d, J±6. 8Hz) , 1. 46 (3H, t, J±l. 1Hz) , 2. 96-2. 98 (2H, m) , 3. 22 ( 
10 1H, dd, js=6. 5, 8. 5Hz) , 3. 83 (1H, dd, J±8. 7, 8. 8Hz) , 4. 42-4. 49 (3H, m) , 5. 34 (1H, dd, J=6. 6 
, 8. 9Hz) , 6. 86 (1H, d, >7. 7Hz) , 7. 06-7. 14 (4H, m) , 7. 20-7. 23 (1H, m) , 7. 80 (1H, d, J=7. 8H 
z) , 7. 89 (1H, dd, ^=0. 8, 7. 5Hz) , 9. 65 (1H, brs) . 
4 8 

3- { (2R) -2- [ (5R) -5- (3-^n7x=/V) -2-^y-l, 
15 3-tW!J^y-3 — f/H 7°ntW} -lH-^fyK^-7-*/V#yi 
3- { (2R) -2- [ (5R) -5- (3-^0 7!^) -2-t^y-l 
3 _^f /jj^y-3-^;U] 7°ntVW -lH-^yK^-7-*^S 
if;K5 5mg, 0. 1 2 9mmo 1) ^i^TkW!) (7 0mg, 1. 3 

mmol) ©*(lmL) *3 «fct*=^ ./ -/f (2mL) ESRS^ itluT30^i# 
20 bfc D lNiSffifeSriP^-r^ttfcb^O'fe. «fWL.fc|g*Sr«ifib-C, (4 
4 m g , ARSIS 8 6 %) Sr#7c 0 

1 H-NMR (CD 3 OD) 6 : 1. 34 (3H, d, J=6. 8Hz) , 2. 98-3. 00 (2H, m) , 3. 24-3. 28 (1H, m) , 3. 95 (1H, 
dd, J^9. 1, 9. 1Hz) , 4. 37-4. 46 (1H, m) , 5. 42 (1H, dd, J=6. 2, 9. 1Hz) , 6. 77 (1H, d, J±l. 8Hz) , 
7. 02-7. 13 (4H, m) , 7. 20-7. 23 (1H, m) , 7. 79-7. 82 (2H, m) . 
25 ggjftftl 9 1 

(1R) - x _ (3-^pa7x=;l/) -2- [ ( (1R) -2- {7- [ (2, 6 
— *?*?'A'\£+<y 1 — << AO ^Atf^/Kl - 1 H — f >- K— As— 3 T M — 

3- { (2R) -2- [ (5R) -5- (3-^0n7x^) -2-^y-l 
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, v ? V-3--f/l'] -1H — i ^ 7 —tf ^l^^. 

(30mg, O. 0 7 5mmol) (Drh7tKo77y (5mL) l^tlftft 
=/V (0. 0 1 lmL, 0. 1 5mmo 1) SriD^.M*C4 ^Wit#bfc 0 R*S?SSr 
£M£3L 7b7t Ka77^ (3mL) £>J;t)«2, 6 -S^^/H^U v 5 ^ (8 5m 
5 g, 0. 7 5mmo 1) Sr^fcTSi&T? 1 0 MW bfc 0 EO^^tiU z^tJ—A' ( 
lmL) (lmL) 33 .fctfTKBWb* V !7 A (0. 6 0g) ^iT7 0tt6. 

5H#rai*#Lfc„ sis»sr4»t?iMt^bfe©-fe> hplc^s (by •? 

-Tth^MJ/v- tK) ^#I8M*»LT. «JB^^ (8m g, Jfc*l 8%) 

o 

10 1 H-NMR (CD 3 0D) 8 : 1. 31 (9H, m) , 1. 46-1. 61 (3H, m) , 1. 78 (2H, m) , 1. 88-1. 98 (1H, m) , 3. 03 ( 
1H, dd, J±9. 2, 14. 3Hz) , 3. 18 (1H, dd, ^=10. 2, 12. 5Hz) , 3. 25-3. 27 (2H, m) , 3. 34 (2H, m) , 3. 
64-3. 69 (1H, m) , 4. 94 (1H, dd, J=Z. 1, 10. 1Hz) , 7. 09-7. 16 (2H, m) , 7. 26 (1H, m) , 7. 31-7. 39 
(3H, ra) , 7. 47 (1H, ra) , 7. 68 (1H, m) . 
MMffl 9 2—95 

15 MMM 9 1 £ l|W^|lTEtT©III! 9 2-9 5 <D4k&W&&}& bfc 0 

mmm 9 2 

(1R) -1- (3-^BD7x^) -2- { [ (1R) -2- (7- { [ (2R 
, 6S) -2, 1— - 1 H.-4 ^ 

>v- 3-y(jv) - 1 - * ^-/K3^/i/] 757} -/v • h V 7 

20 1 H-NMR (CD 3 OD) 5 : 1. 31 (9H, ra) , 1. 46-1. 61 (3H, m) , 1. 78 (2H, ra) , 1. 88-1. 98 (1H, m) , 3. 03 ( 
1H, dd, J=9. 2, 14. 3Hz) , 3. 18 (1H, dd, ^=10. 3, 12. 6Hz) , 3. 25-3. 27 (2H, m) , 3. 34 (2H, m) , 3. 
64-3. 69 (1H, m) , 4. 94 (1H, dd, J±3. 1, 10. 1Hz) , 7. 09-7. 18 (2H, m) , 7. 26 (1H, s) , 7. 31-7. 39 
(3H, tn) , 7. 47 (1H, s) , 7. 68 (1H, dd, J=l. 1, 7. 7Hz) . 

mmm 9 3 

25 3- ( (2 R) -2- { [ (2R) -2- (3-^nP7i^) -2-fc: \*u**/ 
^ f-fV\ T*J \ —N, N-*M y^°n tW- 1H-^V K— /V- 7 

1 H-NMR (CDC1 3 ) 6 : 1. 12 (3H, d, ^6. 2Hz) , 1. 40 (9H, m) , 2. 62 (1H, dd, >9. 2, 12. 1Hz) , 2. 83 
(2H, m) , 2. 87 (1H, dd, ^=3. 6, 12. 1Hz), 3. 00-3. 06 (1H, m) , 3. 97 (2H, m) , 4. 50 (1H, dd, J±3. 5 
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, 9. 1Hz) , 7. 05-7. 24 (6H, m) , 7. 35 (1H, s) , 7. 61 (1H, d, J±l. 7Hz) , 8. 78 (1H, brs) . 

(1R ) _ x _ (3-^np7x=;V) -2- { [ ( 1 R) -2- (7- { [ (2R 
t 5R ) _ 2 , 5-^f/vt'oyi?y-i-^/H -1H — fvK— 

5 /U _ 3 -^yk) - 1 -p^/l^^/l/] T ^ / } /—^ • h P-I7/U*.13.BWI* 

1 H-NMR (CD 3 OD) 5 : 0. 68 (3H, d, >6. 2Hz) ,1.31 (3H, d, ^6. 5Hz) , 1. 36 (3H, d, J=%. 2Hz) , 1. 
57-1. 69 (2H, ra) , 2. 17-2. 39 (2H, m) , 3. 04 (1H, dd, J±9. 0, 14. 3Hz) , 3. 17 (1H, dd, J=10. 2, 12 
. 6Hz) , 3. 24-3. 34 (2H, m) , 3. 64-3. 69 (1H, m) , 4. 24-4. 28 (1H, m) , 4. 49-4. 52 (1H, m) , 4. 93 ( 
1H, dd, J*=3. 2, 10. 1Hz) , 7. 13 (1H, dd, J±l. 8, 8. 4Hz) , 7. 24-7. 27 (2H, m) , 7. 31-7. 40 (3H, m) 

10 , 7. 46-7. 47 (1H, m) , 7. 71 (1H, dd, J^=0. 8, 7. 9Hz) . 

mmm 9 5 

(1R) -1- (3-^D7x=^) -2- [ ( (1R) -2- {7- [ (2, 5 
-i^^vWfc°u ]) 1 #/wi^/k] - 1 H — >f V 3 -> f /W - 

15 1 H-NMR (CD 3 OD) 6 : 1. 21 (6H, m) , 1. 30 (3H, d, J=6. 6Hz) , 1. 73 (2H, m) , 2. 11 (2H, ra) , 3. 02 (1H 
, dd, J=9. 2, 14. 3Hz) , 3. 17 (1H, dd, ^=10. 2, 12. 6Hz) , 3. 25-3. 34 (2H, m) , 3. 63-3. 68 (1H, m) 
, 4. 10 (2H, m) , 4. 95 (1H, dd, >3. 1, 10. 1Hz) , 7. 13 (1H, dd, J±l. 3, 7. 6Hz) , 7. 18 (1H, dd, J±l 
. 2, 7. 2Hz) , 7. 26 (1H, s) , 7. 31-7. 39 (3H, m) , 7. 47-7. 48 (1H, ra) , 7. 70 (1H, dd, >1. 2, 7. 7Hz 
). 

20 4 9 

3- ( (2R) -2- ( (5R) -5- (3-^nn7x^) -2-^y-l, 

3 -^-dHj-y y v 5 ^- 3 — r/W tf/p) - 1 h — r ^ k— ^- 7 — - r a^/w^s 

^gfc t e r t :7^Vt' 

Sfc*ft«ETx 3- { (2R) -2- [ (5R) -5- (3-^a7x=/V) -2 
25 _ x , 3 y 3 — -f/H :7*n - 1 H — f ^ K— >V- 7 

(5 0 4mg, 1. 2 6mmol) ©F/l/xy (2 5mL) i i-T'f 
jVTlV^ — 7V (12. 5mL) SSSKfcU S?7x=A'*^*!JA'T^K (3 7 9// L, 
1. 7 6mmo 1) £ b y ^;VT % ^ (2 4 5 m L, 1. 7 6 mm o 1) ^iB^X 
N M.-C3 0^ 10 0°CT*5BfP^#Lfc o KJS*Srttft*ft:Tv*=^^**« 
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y~7A— U ^-f-^-mm^^=2 : 1—1 : 1) -C^«l*S#bT, 

m (4 2 7m g, 72%) £#7c 0 
5 ^H-NMR (CDC1 3 ) 5 30(3H, d,^6. 8Hz), I. 56(9H, s), 2. 96(2H, d, J=7. GHz), 3. 22 (1H, dd 

, J£=8. 6, 6. 8Hz) , 3. 80 (1H, t, ^8. 8Hz) , 4. 37-4. 36 (1H, m) , 5. 33 (1H, dd, J=8. 9, 6. 8Hz) , 6. 

68 (1H, brd, J=§. 8Hz) , 6. 74 (1H, brs) , 6. 87 (1H, d, J=l. 6Hz) , 6. 96 (1H, dd, J±7. 9, 7. 6Hz) , 

7. 02 (1H, d, >2. 3Hz) , 7. 10-7. 17 (2H, m) , 7. 22-7. 24 (1H, m) , 7. 35 (1H, d, >7. 9Hz) , 9. 78 ( 

1H, brs) . 
10 #3§-0»J 5 0 

(5R) -3- ( (ir) -2- k— ^- 3 — r -1 

-^/Uc*<?-/1<0 -5 - (3-^PP7x=/H -1, 3-t^/ 1 Jv f l / -2-t 

mmZXT. 3- ( (2R) -2- ( (5R) -5- (3-^no7x^) -2 

-W^^ter t^(4 19. 2mg, 0. 8 94mmol)©^ 
(2mL) tmxz. 10%Ii^^;^* (lOmL) SrJPx.T. 

20 e> fi 5 Sr^y # 7^nvi>^77^ oaf p ry^r^pp^ 

^WL~t? 1 : 0—2 0 : 1) tt, SIft-frft (2 9 9mg 

, 9 0 %) &#fc 0 

1 H-NMR(CDC1, ) 5 : 1. 33 (3H, d, 8Hz) , 2. 93 (2H, d, J±l. 6Hz) , 3. 24 (1H, dd, J=8. 6, 6. 8H 
z) , 3. 81 (1H, t, J£=8. 8Hz) , 4. 42-4. 51 (1H, m) , 5. 31 (1H, dd, ^9. 0, 6. 8Hz) , 6. 55 (1H, dd, J± 
25 7. 3, 0. 6Hz) , 6. 71 (1H, d, >7. 8Hz) , 6. 91 (1H, t, >7. 9, 7. 5Hz) , 7. 00 (1H, d, J±2. 4Hz) , 7. 0 
2-7. 06 (2H, m) , 7. 16-7. 19 (1H, m) , 8. 32 (1H, s) . 
5 1 

N- (3- ( (2R) -2- ( (5R) -5- (3-^pp7x^) 
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WHOIET, (5R) -3- ( (1R) -2- 
3 -^,V) -l-f^/U^Tsl*-) -5- (3-^007a=^) — 1, 3 
V 2— ^"V (28. 4m g, 0. 076 8 mm o 1 ) <D*r b?t Kp77^ ( 

5 lmL) MJxf/I/T^y (1 3. 5 /xX, 0. 0 9 6 9mmol) ir^a 

f^/l^ xx ]) K ( 8 n L, 0. 0921 mm o 1 ) ^P^T, Mt? 1 H#f!SJg# b 

^ 97-fta _ (n-^^ys-Wm^'^l : 1) T?^fi**J*^"C*«'fl5** (3 4 
10 . 3 m g , iCT 10 0 %) £#7t 0 

1 H-NMR (CDC1 3 ) 5 : 1. 21 (3H, t, >7. 5Hz) , 1. 23 (3H, d, 8Hz) , 2. 40 (2H, q, J=l. 5Hz) , 2. 

86 (2H, d, J=7. 4Hz) , 3. 19 (1H, dd, >8. 5, 7. 0Hz) , 3. 74 (1H, t, ^8. 8Hz) , 4. 29-4. 38 (1H, m) 

, 5. 26 (1H, dd, ^=8. 8, 7. 0Hz) , 6. 78-6. 82 (2H, m) , 6. 86-6. 93 (2H, m) , 7. 01-7. 02 (1H, m) , 7. 

08 (1H, dd, J±l. 9, 7. 7Hz) , 7. 14-7. 17 (1H, m) , 7. 31 (1H, d, J±l. 7Hz) , 7. 72 (1H, s) , 9. 74 (1H 
15 ,s). 

H WJ 9 6 

N- (3- ( (2R) -2- ( ( (2R) - 2- (3-^P7i=/V) -2-fc K 
p^v-^/i-) 75/) /PhVW) -1H — f K~-A— 7 — fM T'n/^^T; 
K 

20 A7- (3- ( (2R) -2- ( (5R) -5- (3-^n7^/V) - 2-^~=¥ 
y - 1 , 3 -tWP^- 3 — f JV) -fxi \fjv) - 1 H--T ^ K-/w- 7 — T /V 
) T'D^yiT^ K (2 8. 4mg, 0. 066 6 mm o 1 ) <D=^$ S — /V (lmL 

) mm^ 5m.^m^-rb]} v&fcmm (o. 2mU ^p^tja-eism 
6 o°c-ei immmw^ti 0 ^/-^&^feu mnmw*ti?vv*si'^*tinz- 

— ,U= 10:1,2 nd t}n/^- ^ ^ / -/V= 10:1) X^W^Brt^ - 

ir^i»9^M^^ (3. 3mg, 12. 5%) £#fc 0 
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1 H-NMR (CDC1 3 ) 8 : 1. 09 (3H, d, J±6. 2Hz) , 1. 24 (3H, t, J±l. 6Hz) , 2. 45 (2H, q, J=l. 6Hz) , 2. 
58 (1H, dd, J=12. 2, 9. 3Hz) , 2. 79-2. 83 (3H, m) , 2. 98-3. 04 (1H, m) , 4. 48 (1H, dd, ^=9. 3, 3. 4 
Hz) , 6. 70 (1H, d, J±l. 4Hz) , 6. 94 (1H, t, J±l. 7Hz) , 6. 99 (1H, d, >2. 1Hz) , 7. 07-7. 16 (3H, ra 
) , 7. 24 (1H, s) , 7. 35 (1H, d, J=7. 8Hz) , 7. 48 (1H, brs) , 9. 78 (1H, br s) . 
5 5 2 

r h7t KP-4H-t°7^-4, 4— v^/i^Vgg 

ff7kKD-2H-t 0 7y-4, 4-^/^^^^/^ (4. 0 4g, 2 0 
mmol) Sr3 0%7KHMfc^-b9 frAjjct&tt (1 OmL) «U Slt2 8«PM 

^^/u (3 OmL) SrJPtTU/^^U @'te&*IRL.;fc. HfrtftfttS^i: 
tJ:^rb7t KP-4H-t°7y-4, 4 — ^^aR^Bfe (3. 19g, 18. 3 
mm ol, 9 2%) ^r#fc„ 

1 H-NMR (DMSO-d 6 ) 5 : 1. 90 (4H, t, ^=5. 3Hz) , 3. 55 (4H, t, ^=5. 3Hz) , 12. 93 (2H, s) . 

15 5 3 

ffyt Kn- 2H-^7^-4-*/^y^ 

Tf7tKo-4H-t°7y-4, 4-^77/^^(1. Olg, 5. 8 0mm 

0 1) ^18 5°CT*lB#F B 1}t#bfc 0 aS»h/^7 (5mL) &lB?tXWM,4k 
t5ritJ;!)fb7t Kn-2H-k g 7i / -4-*/^^ (48 0. 6 m g, 3 

20 . 6 9 mm o 1 , 64%) 

1 H-NMR (DMS0-d 6 ) 6 : 1. 48-1. 58 (2H, m) , 1. 70-1. 74 (2H, no) , 2. 42-2. 48 (1H, m) , 3. 29-3. 36 
(2H, m) , 3. 78-3. 83 (2H, m) , 12. 22 (1H, s) . 

mmm 9 7 

TV— ( 3 — ( (2R) -2- ( ( (2R) - 2- (3-^d7x=^) - 2 - 1 K 
25 T^7) ^nfcf/l') - 1 H--f ^ K— JV- 7 -4 M W v^*^ 

(5R)-3-((lR)-2- (7-75;-lH-^yKwV- 3 — T ^) - 
-5- (3-^PP7x^) -1, 3-W/y^-2- 
(30mg, 0. 0 8mmol) , ^n^f7*;V#y| (1 5mg, 0. 
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1 2mmo 1) „ }* X (2-** y-Z-**^SVV—/l')&X'7 F (3 1 

mg, 0. 12mmo 1) fc'Wf'Jxf ;l/7^ (0. 0 3 3mL, 0. 2 4mm 
o 1) (Df f7t KP77V (2mL) 5 B#WI«# bfc 0 SlC?RSr 

5 ii Lfc 0 Mir !i * 7 A ^ n v f ^ 7 7 ^f- (^na^A:^;-;v 
= 2 0 : 1) Tit$gbfc 0 «Ti!l^03»ilE*3«ttJ«7KSMfc* P (0. 5g) <£»^/ 
-/V (2mL) /zK (lmL) »»*8 0tT?3. 5 0#F^Wbfc o RJ^SriWC 
B!H4fc bfc©*j N HP L c#8i ( b y h-hV /v-*) T^SI^ 

ILT, *S^4SJ (29mg, JR*6 5%) &#7c 0 

10 1 H-NMR (CD 3 0D) 8 : 1. 28-1. 43 (3H, m) , 1. 31 (3H, d, J±6. 5Hz) , 1. 57-1. 61 (2H, in) , 1. 73-1. 7 
6 (1H, id) , 1. 85-1. 89 (2H, m) , 1. 96-2. 02 (2H, ra) , 2. 47-2. 51 (1H, m) , 3. 02 (1H, dd, ^=9. 0, 14 
. 3Hz) , 3. 16 (1H, dd, J^IO. 1, 12. 6Hz) , 3. 12-3. 27 (2H, ra) , 3. 62-3. 68 (1H, ra) , 4. 92 (1H, dd, 
J=3. 2, 9. 9Hz) , 7. 04 (1H, dd, >7. 7, 7. 7Hz) , 7. 15 (1H, dd, J^O. 6, 7. 5Hz) , 7. 21 (1H, s) , 7. 3 
0-7. 38 (3H, m) , 7. 44-7. 46 (2H, m) . 

15 mum 9 8 

AT- (3- ((2R) -2- ( ( (2R) -2- (3-^pp7i^) - 2 - k K 
p ^i/j^-A-) T 5 /) k°/^) - 1 H — f ^ K— y^- 7 — Y/v) 7f7t Kn - 
2 H- ^- 4 -#/w£^T 5 F ■ bV 7/\'*nmWtM 

20 1 H-NMR (CD 3 0D) 5 : 1. 31 (3H, d, j^6. 5Hz) , 1. 85-1. 98 (4H, m) , 2. 74-2. 80 (1H, m) , 3. 02 (1H, 
dd, J^8. 9, 14. 3Hz) , 3. 16-3. 28 (3H, m) , 3. 49-3. 55 (2H, m) , 3. 63-3. 68 (1H, m) , 4. 01-4. 06 ( 
2H, m) , 4. 93 (1H, m) , 7. 05 (1H, dd, J=l. 7, 7. 7Hz) , 7. 14 (1H, d, >0. 8, 7. 5Hz) , 7. 30-7. 38 (3 
H, m) , 7. 45 (1H, m) , 7. 47 (1H, dd, 8, 7. 9Hz) . 
%Wfr\ 9 9 

25 N- (3- ( (2R) -2- ( ( (2R) -2- (3-^n7x^/V) -2-fc K 

p ^y^jV) 757) tT/U) - 1 H r > F— /V- 7 ->f AO - 1 - * ^ tf 

^i^-4-77/M?>^T5: F • b y 7/^n|^ifeifc 

(5R) -3 - ( (1R) - 2- (7-75/-1H — ( is F—/^— 3 — i As} - 
l-^^/U^M -5- (3-^po7i=;V) -1, 3-^-^rf-yy v^- 2 - 
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(3 0mg, 0. 0 8mmo 1) N N-* f-sW^V v>>-- 4 -1jj\>&>WL (3 
4mg, 0. 2 4mmol) N 1 -rc^/W- 3 - ( 3 -V* ^>VT % / T7°n fcW) # 
;^n'ill(4 6mg, 0. 2 4mmol) s 1-t Ko^^/M)T 
^;l/(3 2mg, 0. 24mmol)x bJJx^T^y (6 7/zL, 0. 4 8m 
5 m o 1 ) ©f > 7 t Kn 77> ( 2 m L) **fc£:£m*T! 1 6 B#ff58fc# bfc 0 BBK^ 

= 1 00 : 1-2 0 : l) T^^bfc «fjKlfe©»aE33 itTTKSMk* P (0. 5 
g) (D^#S— JV (2mL) /tK (lmL) «8 0tf3. 5^P^#bfc 0 S 

^y-/V=10 : 1) -C#Ht**94L-C\ (5mg, flX^l 3%) 

1 H-NMR (CDC1 3 ) 5 : 1. 12 (3H, d, J±6. 2Hz) , 1. 90-2. 07 (6H, m) , 2. 32 (3H, s) , 2. 36 (1H, m) , 2. 
15 61 (1H, dd, ^9. 2, 12. 1Hz) , 2. 81-2. 88 (3H, m) , 2. 96-3. 05 (3H, m) , 4. 49 (1H, dd, j*=3. 6, 9. 2 
Hz) , 6. 75 (1H, d, J^7. 4Hz) , 7. 01 (1H, dd, J^7. 8, 7. 8Hz) , 7. 05 (1H, d, >2. 1Hz) , 7. 15-7. 18 
(1H, m) , 7. 19-7. 23 (2H, ra) , 7. 33 (1H, s) , 7. 42 (1H, d, J=7. 9Hz) , 7. 57 (1H, s) , 9. 88 (1H, brs 
). 

###1 5 4 

20 3-[(2R)-2-({(2R)-2-{4- (?<Zsi?A'*-*is) - 3- [ 
/WK/ufc^/iO :7cc=/W -2- [ (MJ^/v-v'jJ/v) tf-dF~>] 

757) ^7°D tf/U] - 1 H — r ^ Kwv- 7 -^7/V7j?^^ 

(R) —N— [2— -^Vi^yl/^-^V— 5- (2 — 3— K— 1 — hV^^S^V As* 
^■-y^f-jV) ~7z^~>V\ ^?^^/UftlsT 5 K (2. 0 9g, 3. 7 2 mm o 1 ) . 
25 (R) -3 - ( 2 - 7 5 / 7*0 ■ - 1 H->f y K-/>- 7 - f ^ ( 

1. OOg, 3. 7 2mmol),^y7 , PtVHf/V7^y(l. 9ml, 11 
. 2mmo 1 ) ©t b7t Kn77^ (30ml) -T"fe h V ^ (20ml) M 

■fri&jfc&WK 1 1 o°c-ei 8B#r^^ufc 0 Rjfcmfcmamwfr. 
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^v^'J^-y^yA^p^ Ytfy ?4 — p*^V^ ^ y — /u-= ioo/i 

10 0/4) t^LT, Slft^ (1. 0 5g, 4X^4 2%) Sr#fc 0 
1 H-NMR (CDC1 3 ) 5 : 0. 42 (6H, m) , 0. 73 (12H, ra) , 2. 83 (3H, s) , 3. 00 (5H, ra) , 3. 93 (3H, s) , 5. 0 
5 (2H, s) , 5. 06 (1H, m) , 6. 7-7. 5 (1 1H, m) , 7. 77 (1H, d, J^7. 7Hz) , 7. 86 (1H, d, >7. 4Hz) , 9. 6 
5 2(lH,br). 

5 5 

3 - { (2R) - 2- [ ( (2R) -2- {4- -3- C 

7 5/] ^ai^/W - 2-t Kn^^xf/v) 75/] -fnKM ~ 

1 H — f ^ F fc -A'— 7 — ^/V^^Sfe 
10 3-[(2R)-2-({(2R)-2-{4- - 3 - [ (/ 

75/] -y^^-M -2- [ (hy^/^y/v) ^v] 

} 75/) yn^/V] - 1 H-^ K-^~ 7 - */^yi^ f/V (4 0 Om g , 0 
. 6 0 lmmo 1) <£>/*/— (2 0ml) TkWttkZ V (3 3 6mg 
, 6. Olmmol) OtKSSSR ( 2 . 0ml) SrflPfcs 4 Ott 9 NFlW»#bfe„ 0 

15 "C^^^lN-^^n^T^ttirb-C. P Hl¥I(pH6. 8, 5. Oml 
) ^JDx.fc„ j£fB#^A (t^^fV/^P^, */^^y-/l'=9 5/5^64 0. 
/60) t'HtlSU mmfc&yd (2 9 6mg, IR*9 2%) Sr#fc„ 
1 H-NMR (CD 3 OD) 6 : 1. 31 (3H, d, >6. 5Hz) , 1. 51 (2H, br) , 1. 71 (4H, brs) , 3. 03 (1H, dd, >9. 
1, 14. 2Hz) , 3. 17 (1H, dd, 7=10. 1, 12. 5Hz) , 3. 25 (2H, m) , 3. 65 (1H, m) , 3. 70 (2H, br) , 4. 95 ( 

20 1H, dd, J£=3. 2, 10. 1Hz) , 7. 15 (2H, ra) , 7. 27 (1H, s) , 7. 34 (3H, ra) , 7. 48 (1H, s) , 7. 71 (1H, dd, 
J±1. 2, 6. 9Hz). 
MMM 100 

N- {2-t Kndrv--5- [ ( 1 R) ( { (1R) -1- 

^f-jv- 2 - C 7 - (X n y 1 — f /UJ&/M?=/1') - 1 H — f ^ K— /V- 3 - 

25 -f/i/j a^/W r^y) ^^-/v] 7^~/W y^y^yr? K • MJ7/^n^ 

3 _ { ( 2 R) -2- [ ( (2R) - 2- {4- (^y^t^^) -3- [ 
?->VWfc^;V) 75/] -2-tKn ^^/lO 75/] 7^ f/W 

- 1 H--f y K-^- 7 - ^/V^y^ (4 0. Omg, 0. 0 744mmol) Ov 5 
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* ^-iVi^jVKT ^ ( 1 • 5ml) fc N hV s^f-jUT ^ (124/il, 1. 2 

2mmo 1 ) N t°n V (62. l/il, 0. 74 4mmo 1 ) . 1 -a^/U- 3 

- ( 3 - ^ / tT/W) jj/l,tf*M 5: Kttfttt ( 1 4 3 m g , O . 744 

mmo 1) , 1-fc Ku^i/^/MJry- A' (1 0 lmg, 0. 7 4 4mmol 

fc„ %t > tlfz.ik&yo%* ZJ'—tV (2. 0ml) &£?^?U \0%'**7W &WcM ( 
5 0%we t, 20mg) SrJO*.. tK^^T 3 0 U "fc^W h^iiU 
10 WLmmm Lfd 0 a^T-fe h ^ b y /U^^ h y (15ml) ^PX.s 

jSfrfflH p l cam ( h y y ^*vffim/fc/T± f =. h y /vo u *flw&&* 

(2 5. Omg, W5 5°/o) 
1 H-NMR (CD 3 OD) 5 : 1. 29 (3H, d, ^6. 6Hz) , 1. 88 (2H, m), 2. 01 (2H, m) , 2. 93 (3H, s) , 3. 02 (1H 
, dd, >9. 0, 14. 3Hz) , 3. 20 (2H, m) , 3. 27 (1H, m) , 3. 43 (2H, m) , 3. 64 (3H, m) , 4. 83 (1H, ra) , 6. 
15 89 (1H, d, J±8. 3Hz) , 7. 1-7. 2 (2H, m) , 7. 25 (2H, m) , 7. 39 (1H, d, J=2. 1Hz) , 7. 71 (1H, dd, J±0 
.9,7. 9Hz). 

MMffl 10 1—10 4 

mmm ±oot w&<o^mz.x$kT<omMm 101-127 <Dtt&m*'&& ltc 0 
mrnrn 101 

20 N- {2-fc Ko^>-5- [ (1R) -1-t ( { (1R) -1- 

* J~>V- 2 - [ 7 - (tT^y S^- 1 -4As*A*$~A') -lH-'fy K— ^— 3 - 
>f/l/| ai^vi/} T^/) a^/l/J y=c~M *?l/?.;Vfo^T^ K ■ M)7/^p^ 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, >6. 6Hz) , 1. 5-1. 7 (6H, ra) , 2. 92 (3H, s) , 3. 02 (1H, dd, >9. 
25 0, 14. 3Hz) , 3. 20 (2H, m) , 3. 27 (1H, ra) , 3. 40 (2H, brs) , 3. 65 (1H, ra) , 3. 70 (2H, brs) , 4. 83 (1 
H, m) , 6. 89 (1H, d, ^=8. 3Hz) , 7. 1-7. 2 (3H, m) , 7. 26 (1H, s) , 7. 39 (1H, d, J=2. 1Hz) , 7. 70 (1H 
,dd, J±2. 2, 6. 8Hz). 

mmm 102 

N- { 2 - fc Kp **s- 5 - C ( 1 R) -1-kKn 2- ( { ( 1 R) - 1 - 
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* "f-jV- 2 — [ 7 — (^e/l^TK y 4 — < ;V$) ;Vt$~;\s) — 1 H — i y KWV'— 3 - 
>f/p] ^^/W 7^7) ^^v] ^^>-^./^^T^ K ■ 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, >6. 6Hz) , 2. 93 (3H, s) , 3. 02 (1H, dd, ^9. 0, 14. 3Hz) , 3. 20 
(2H, m) , 3. 27 (1H, m) , 3. 65 (9H, m) , 4. 83 (1H, m) , 6. 89 (1H, d, J=6. 9Hz) , 7. 1-7. 2(3H, m), 7. 
28 (1H, s) , 7. 39 (1H, d, J±2. 1Hz) , 7. 71 (1H, dd, J=\. 2, 7. 7Hz) . 
%im\ 10 3 

N- (2-fc Kn^riX- 5 - { (1R) -1-fc [ ( ( 1 R) - 1 - 

*J-;V- 2- {7 — [ (4-^f;l'tV7i?y-i-^;l/) 3))Vi$~jV\ - 1 H--f 
^ K— 3 — ^J-jV) T^Jl x-^-M y=r.^M * ? i/*;vfc^T 3: K • 

2 bp 

1 H-NMR (CD 3 OD) 5 : 1. 30 (3H, d, J^6. 5Hz) , 2. 93 (3H, s) , 2. 93 (3H, s) , 3. 02 (1H, dd, J=9. 1, 1 
4. 3Hz) , 3. 20 (2H, m) , 3. 27 (1H, m) , 3. 45 (4H, m) , 3. 65 (2H, ra) , 4. 83 (1H, m) , 6. 89 (1H, d, J±8 
. 3Hz) , 7. 11 (1H, dd, >2. 2, 8. 4Hz) , 7. 18 (1H, t, J=l. 8Hz) , 7. 27 (1H, m) , 7. 31 (1H, s) , 7. 37 
(1H, d, >2. 1Hz) , 7. 77 (1H, dd, J=l. 0, 8. 8Hz) . 

mmm 1 o 4 

3 - { (2R) - 2- [ ( (2R) -2-fc ^3^-2- {4-fc Kn=*V-3- 
[ 7^7] ^JV) t>} -N, N- 

1 H--f >- Y—>\>- 7 -#/l^^T 5 k ■ hV yA'Xu&wm. 

1 H-NMR (CD 3 OD) 8 : 1. 30 (3H, d, >6. 6Hz) , 2. 92 (3H, s) , 3. 02 (4H, m) , 3. 20 (5H, m) , 3. 25 (1H 
, m) , 3. 40 (2H, brs) , 3. 65 (1H, m) , 4. 84 (1H, dd, >4. 8, 8. 3Hz) , 6. 89 (1H, d, J=8. 3Hz) , 7. 1- 
7. 2 (3H, m) , 7. 27 (1H, s) , 7. 38 (1H, d, J=1. 1Hz) , 7. 70 (1H, dd, J=l. 2, 7. 8Hz) . 
5 6 

N- (3- { (1R) — 2 — 3 — K— 1 — C (MJ^^vWxp/W) t^v/] 

1 H-NMR (CDC1 3 ) 8:0. 54-0. 61 (6H, m) , 0. 91 (9H, t, pi. 7Hz) , 3. 01 (3H, s) , 3. 33 (2H, d, J=£ 
. 1Hz) , 4. 75 (1H, t, p5. 8Hz) , 7. 15-7. 18 (2H, m) , 7. 22-7. 23 (1H, m) , 7. 33 (1H, dd, J±l. 9, 7 
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. 9Hz) . 

mmm 105 

AT, AA-v^^W- 3 - { (2R) -2- [ ( (2R) -2-tKn^-2- {3 
- [ (t<f-;V7.;Vfo~;V) 75/] 7 x.-M ^?-;V) 75 /] /o^M - 1 H- 

5 -fy F— /W- 7 - i7V^i/^T 5 K 

( 3 _ { ( 1R ) _ 2 -3 — K-l- [ (MJxf^y^) 
} ^^^) /;?y^*y7 5K*5J:0 4 (R) -3- (2-7 5/^ntVw) -1 
H— f V As- 7 -^l^y^v^^T 5 K&JBV^-C. ##$J 8 ^©^^ 

10 1 H-NMR (CDC1 3 ) 8 : 1. 15 (3H, d, j^6. 1Hz) , 1. 26 (6H, t, >7. 0Hz) , 2. 59 (1H, dd, ^5. 0, 11. 8 
Hz) , 2. 69-2. 76 (2H, m) , 2. 82-2. 87 (1H, m) , 2. 86 (3H, s) , 2. 95-3. 03 (1H, m) , 3. 53 (4H, m) , 4 
. 45 (1H, dd, J±5. 0, 7. 9Hz) , 6. 85 (1H, m) , 6. 99 (1H, m) , 7. 03-7. 07 (3H, ra) , 7. 14-7. 19 (2H, m 
) , 7. 58 (1H, dd, ^0. 6, 7. 9Hz) , 9. 00 (1H, brs) . 
%W\ 10 6 

15 4-[(lR, 2S) -1-t Kn^-2- ( {2- [7- (t'nyv?y-l-f 
,Vt> /w£~/V) -lH-^y K— A?- 3 — (As] =&AA 757) 7n tW] 7 * 7 

— ;W • f> V ~7A'jrxi&m£. 

3 - {2- [ (IS, 2R) -2-tFn^-2- (4-tKoW*=^) 

_ x _ ^-^) zn^/^T 5 7 ] - 1 H fy K— 7 -;&/l'aJ?>'Ifc£:Jl 

20 v^T, HJ&^Jl 1 ^P^^fe^TSS-fb^Sr^b/t, 

1 H-NMR (CD 3 OD) 6 : 1. 08 (3H, d, J=6. 5Hz) , 1. 88 (2H, m) , 2. 01 (2H, m) , 3. 22 (2H, m) , 3. 41 (3H 
, ra) , 3. 68 (2H, t, ^6. 9Hz) , 4. 99 (1H, d, >3. 1Hz) , 6. 76 (2H, ra) , 7. 14 (3H, m) , 7. 30 (2H, m) , 
7. 72(lH,dd, J=0. 9, 7. 9Hz). 

mmm 107 

25 3- ( (2R) -2- { [ (2R) -2- (4-^p7x=;H -2-tKo*V 

^/Kl 75/} ^ntr/i^) -a/, jv->7x^- 1 h-^ y K^- 7 - *;^y 

t7 5 K 

US:. 
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1 H-NMR(CDC1 3 ) 5 : 1. 12 (3H, d, J=%. 2Hz) , 1. 27 (6H, t, 1Hz) , 2. 61 (1H, dd, J=§. 2, 12. 1 
Hz) , 2. 83-2. 87 (ra, 3H) , 3. 00-3. 05 (1H, m) , 3. 55 (4H, q, J=6. Hz) , 4. 51 (1H, dd, >3. 6, 9. 1H 
z) , 7. 04-7. 10 (2H, m) , 7. 21-7. 31 (5H, m) , 7. 63 (1H; d, >7. 9Hz) , 8. 91 (1H, brs) . 
###1J 5 7 

5 N, N-V'^jV- 2 - ( 2 -= fn7i-/V} Ti? K7* ^ K 
Lfco 

1 H-NMR (CDC1 3 ) 8 : 1. 14 (3H, t, J^7. 1Hz) , 1. 30 (3H, t, ^=7. 2Hz) , 3. 38-3. 46 (4H, ra) , 4. 05 ( 
2H, s) , 7. 34 (1H, dd, J±l. 1, 7. 6Hz) , 7. 42-7. 46 (1H, ra) , 7. 55-7. 59 (1H, m) , 8. 09 (1H, dd, J= 
10 1. 3, 8. 2Hz) . 
###U 5 8 

N, JV-i?^/U-2- (1H — T V K— JV- 7--Y/V) Tir b7 5 F 

Nf N _*?^^ /U — 2 - (2-=bc7a^) K (8 7. 2g, 0. 

3 6 9mo 1) ^rb7t Kn77^ (1. 5L) fc**U -70°C^*Pbfc o 
15 A/f b 7 1 Kn 7 7 ^© 1 ( 1 . 1 1 L, 1. 11 

mo 1) Sr»TUfc, MT^T#- 5 CCT^ blc 5 R#WJJfc# Lfc. Rjfcm&mkT 

20 Wk&m (4. 02g, lfr^5%) £r#fc 0 

1 H-NMR (CDCI3 ) 5 : 1. 05 (3H, t, >7. 1Hz) , 1. 13 (3H, t, >7. 2Hz) , 3. 33 (2H, q, J=7. 1Hz) , 3. 
42 (2H, q, J=7. 2Hz) , 3. 94 (2H, s) , 6. 52-6. 53 (1H, ra) , 6. 96 (1H, d, J^7. 0Hz) , 7. 04 (1H, dd, J 
=7. 4, 7. 6Hz) , 7. 23-7. 26 (2H, m) , 7. 57 (1H, d, J±7. 8Hz) , 10. 05 (1H, brs) . 
#%0ij5 9 

25 2- {3 - [ (2R) - 2-T 5 y7°C3 tVV] -lH-^yF^-7W/H -JV 
1 H-NMR (CDC1 3 ) 5 : 1. 06 (3H, t, J±7. 1Hz) , 1. 15 (3H, t, J±7. 2Hz) , 1. 16 (3H, d, J*. 3Hz) , 2. 
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64 (1H, dd, ^8. 2, 14. OHz) , 2. 87 (1H, dd, J=4. 4, 14. 2Hz) , 3. 24-3. 29 (1H, ra) , 3. 34 (2H, q, J 
=7. 1Hz) , 3. 43 (2H, q, >7. 1Hz) , 3. 92 (2H, s) , 6. 97 (1H, d, >7. 2Hz) , 7. 04 (1H, dd, J^7. 1, 7 
. 8Hz) , 7. 07 (1H, d, J±2. 3Hz) , 7. 53 (1H, d, ^7. 9Hz) , 9. 88 (lHbrs) . 

mmm ios 

5 2- [3- ( (2R) -2- { C (2R) -2- (3-^0 7!^) -2-fc K 
a^rxxcc^] T^/} -^ntVl-) -1H — ( ^ F— /I'- 7 JV\ -N, JV— 

2- {3- [(2R) -1-T%Jzfxi\?>V\ -lH-^yK-^-7-^/W - 
N> w-i?^?-/UT± hT5: K (1. Og, 3. 4 8mmo 1) ©^^W^*^ 
10 v^K (5mL) W^-MJ^f-z^y^TtbT^K (O. 5 0g, 3. 8 3m 
mo 1) mU^immmW^o RfoWK (R) - (+) - 3-*n n*^ 

\s>Jt**yY (O. 8 9mL, 6. 9 6mmol) SrJn*.. 1 1 (TOT? 2 H#P^#L 
fc 0 %>M&. (5mL) ^rin^ MU^O. 5 B#f?S3t# bfc c tSfPSW* 

nn*;^W T****U «Mfe£"tt (0. 9 0g, Jfc*5 9%) £r#fc„ 
1 H-NMR (CDC1 3 ) 5 : 1. 06 (3H, t, J±l. 1Hz) , 1. 12 (3H, d, J*=6. 2Hz) , 1. 14 (3H, t, J=l. 2Hz) , 2. 
62 (1H, dd, >9. 2, 12. 1Hz) , 2. 82-2. 90 (3H, m) , 3. 01-3. 06 (1H, m) , 3. 34 (2H, q, J=7. 1Hz) , 3 
. 43 (2H, q, J=7. 2Hz) , 3. 92 (2H, s) , 4. 50 (1H, dd, J=3. 6, 9. 1Hz) , 6. 97 (1H, d, J*l. OHz) , 7. 0 
20 3-7. 07 (2H, ra) , 7. 16-7. 25 (3H, m) , 7. 33-7. 34 (1H, ra) , 7. 51 (1H, d, J±l. 9Hz) , 9. 90 (1H, brs 
). 

6 0 

(1R) - 2 - ( 7 - H^v 5 /^^) - 1 H-^f ^ K— 3 — T/V-) - 1 - * 

1 H-NMR (CDC1 3 ) 5 : 1. 16 (3H, d, j^6. 3Hz) , 2. 64 (1H, dd, ^=14. 1, 8. 2Hz) , 2. 86 (1H, d, >14. 
1, 4. 9Hz) , 3. 24-3. 32 (1H, m) , 6. 73 (1H, d, J±l. 7Hz) , 7. 01-7. 04 (2H, m) , 7. 24 (1H, d, J5=8Hz 
) , 7. 34-7. 43 (3H, m) , 7. 47-7. 49 (2H, m) , 8. 30 (1H, s) . 
6 1 
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(2R) -JV- ( (1R) -2- (7- (?<1/*JA****S) 
- \-*7-jVolJ-)V) -2-t v^-3 — f/VT-fe hT 

5 K 

(1R) _ 2 - (7- H^iM^^) — f/lO ~ 1 ~ 
5 ^f;pxf;l,7^y ( 5. 0 g , 1 7 . 8 mm o 1 ) <D*r h 7 t Kn 77 V ( 1 0 0 
mL) ^^7K^it#T> (R) -2-t (3-f y^A-) B£H • ?$£ 

Rift (4. 6 8 g, 11. 6mmo 1) N M^T^T^ (3. 2 2mL, 2 3. 
lmmo 1) s (S-^^^T^/T-ntVV) tf/Utf 5 K ■ 

(4. 7 8g, 24. gmmoD^^l-tFo^^/MJTy- 
10 /W(3. 36g, 24. 9mmo 1 ) *m&M*-, itt:t2^% jt^L-fc R 
J&a^*«|5ftimW*fc*i:«>l : (1 OOmL) \ZLX%&m. wm^fr 

(2 x i o omD Kxmmvti 0 mmm &&t>&xmu'&&& 1 7K t <D 1 : 1^ 

ft? (1 OOmL) jCTft^-U iM"^ ^-t> v"7 -M- T S£*5|, «BIJ8L 2tt£r^JEI3i 

15 , 4 0mL©^PP*/V^tm iJE«Ut«^ (6. 3 8 g , Ifc* 
8 6 %) £r#fc 0 

1 H-NMR(CDC1 3 ) 5 : 1. 20 (3H, d, >6. 6Hz) , 2. 85 (1H, dd, >14. 6, 5. 5Hz) , 2. 91 (1H, dd, >14 
. 6, 6. 1Hz) , 4. 32-4. 39 (1H, m) , 4. 96 (1H, s) , 5. 20 (2H, s) , 5. 97 (1H, d, J±8. 2Hz) , 6. 72 (1H, 
d, 7. 8Hz) , 6. 73 (1H, s) , 7. 00 (1H, dd, J*. 0, 7. 8Hz) , 7. 13 (1H, d, J±8. 0Hz) , 7. 20 (1H, d, J- 
20 7. 9, 4. 8Hz) , 7. 38-7. 44 (3H, m) , 7. 48-7. 50 (2H, m) , 7. 59 (1H, ddd, >7. 9, 2. 2, 1. 6Hz) , 8. 3 
4 (1H, brs) , 8. 53 (1H, dd, J±4. 8, 1. 6Hz) , 8. 57 (1H, d, J=2. 2Hz) . 
6 2 

(1R) -2- ( ( (1R) -2- (7- (-O-v^^v') -lH-^yK-^- 
3 — (;U ) -i-t^/U^M 75/) -l-t°y v^-3 — <f/l*x*/~ 
25 (2R) -AT- ( (1R) -2- (7- (^S^*-*-^) -1H-^>K^- 

3_^ /V) -i-^/vcc^twO - 2-t Ko^rV- 2-bry^-3 ->f /PT* b 
75K (283mg, 0. 68 lmmo 1) Orf7t K»79> (1 5mL) ME 
^ 2Mtt7^^^^f F^f h7t FP77« (2. 0 4mL, 4 
O9mmo 1) SrJP^T, 3 B$P«S3S^ bfc, R»10%IW/^/- 
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(3 OmL) eRiT3 0#8I#U ^£rW*b7c 0 Sl^gfrfnmWTR £ ^ 

p n^/^on^-c^iabfco w$£Ji£J&fn^m7KT^#u saw- h y ->at« 
(l&fPT =r ^ n n ^ ^ / i o o : i) -eftMWMis 

- 5 ttl» t! 8 4. - 8mg, W6 8%) » 

1 H-NMR (CDC1 3 ) 8 ' 1. 13 (3H, d, >6. 2Hz) , 2. 65 (1H, dd, J=12. 1, 9. 2Hz) , 2. 77-2. 88 (3H, m) 
, 3. 01-3. 08 (1H, m) , 4. 54 (1H, dd, J±9. 2, 3. 6Hz) , 5. 19 (2H, s) , 6. 72 (1H, d, J±l. 7Hz) , 6. 97 
(1H, d, J=2. 1Hz) , 7. 02 (1H, t, J±l. 8Hz) , 7. 20-7. 22 (2H, m) , 7. 33-7. 41 (3H, m) , 7. 46-7. 48 
(2H, m) , 7. 63-7. 66 (1H, m) , 8. 45-8. 50 (3H, m) . 
10 6 3 

(1R) -2- (7- -1H — ( 1^^-/^-3-4/^) -1-^ 

^-/V-c^vi/ ( (2R) — KndrV- 2 v 5 ^- 3 -- f /W^l^aO #/W-*5; 

>-gg t e r t —y^/V 

(1R) -2- (( (1R) -2- (7- (^^v^^vO -lH-^yK^ 
15 -3-J/U) - 1 -^/Vo^/V) T%S) -1-^1)^^-3-^/^;^ ( 
18 2mg, 0. 4 5 3mmo 1 ) ©7 t Kn77^ (5mL) I^i 
i?— t e r t -Zf^/V ( 1 4 8 m g , 0. 677 mm o 1 ) ^MXX^WC^ 1 BMW 

^-, n -^^^-mm^^=-^2 : 1^1 : : 2) "e^ilM^ UTtlft 

20 &m (20 5. 4 m g , 9 1 %) %#fc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 27 (3H, d, J±6. 9Hz) , 1. 29 (9H, s) , 2. 79-2. 85 (2H, m) , 3. 10 (1H, m) , 3. 
59-3. 65 (1H, m) , 4. 26-4. 31 (1H, m) , 4. 69 (1H, ra) , 5. 20 (2H, s) , 5. 55 (1H, s) , 6. 72 (1H, d, J± 
7. 6Hz) , 6. 88 (1H, brs) , 7. 02 (1H, dd, ^=8. 0, 7. 5Hz) , 7. 20 (1H, d, J=7. 5Hz) , 7. 26-7. 32 (1H 
, ra) , 7. 32-7. 41 (3H, m) , 7. 44-7. 52 (2H, m) , 7. 74 (1H, m) , 8. 27 (1H, s) , 8. 51-8. 53 (3H, m) . 

25 6 4 

(1R) -2 - (7- (•<<ls&A'ttis) - lH-^yK- /V-3-4M 
J-;V^/V ( ( 2 R) - 2 - fcf V v 5 ^- 3 -<< /V- 2 - ( ( b 3 ^/V-S JJ /V) ^df- 
%/) au^/V) Z/^. t e r t —Zf'f'A^ 

mM%WT, (1R) -2- (7- (^vVt^^vO -lH-fyKwW-3- 
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- 1 -*?*AsX&As ( ( 2 R) - 2-tKa 2 - tf V W— 3 — < yVcn 

*f-?V) %/W< 5: t e r t ( 8 . 0 5 g , 16. 1 mm o 1 ) <D N, N— 

v^^Vl'tfvW^T^ K (6 0mL) A 5 PV-JV (4. 37g, 6 4. 2m 

mol) iffitM)xf/^7^ (5. 4 4mL, 3 2. lmmol) 5:MT N i 

^!)*W7A^n-7 f^77^- (.n -^=^f->-— 8^^^^^= 5 : l->3 
: 1) -e^gf»MUT^M^^ (7. 9 4g, ^80%) £#fc 0 
IR(ATR/FT-IR, cm" 1 ) :1682, 1578, 1500, 1454, 1404, 1365, 1330, 1257, 1238, 1164, 1083, 1 
10 025, 1003. 

6 5 

(1R) - 2- Kn^-lH-^yF^- 3— f AO -l-^f-;V=^f- 

;V ( (2R) - 2-t°y 3— f/I^-2- ( ( MJ P AO ^v") 

a) #/t^ ? >-g£ t e r t — y^A 
15 (ir) -2- (7- (-<yv ? ;wt^v') -iH-^yK-^-3-^/v) - l- 

t^/V^/V ( (2R) - 2-fc°P v>>--3— f A-2- ( (MJ^f-A^JJA) * 

^/V) #/W^ 5; >m t e r t —-f^-As ( 2 . 5 g , 4 . 0 6 mm ol) 
^-;K5 0mL) P >«WI«Wf» (pH6. 86, 2. 5mL) fcl 

0%>*9 (5 0%we t, 2. 5g) SrflH&T. Tklt^feT^."? 1 . 5 

-^3-tj-^-g^a-^/W=3 . !_^ 3 : 2 ) T?^MM*»i b-C^tS-fk;^ (1. 84g 
, j&spss 7%) Sr#/t 0 
25 IR (ATR/FT-IR, cm" 1 ) :3336, 1681, 1577, 1454, 1430, 1407, 1365, 1331, 1238, 1164, 1083, 1 
003. 

mmm 109 

2- ((3- ( (2R) -2- ( ( ( 2 R) - 2 - 1 Kb^V- 2 - t° y v?^- 3 - 
4)V3L^-)V) 757) ^nbTA) -1H — f V K— A- 7 — f A) 7 p n'*>' 
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m 

(1R) -2 - (7-t Ko^-lH-^yK-^-3-'f/V) 
*f-j\> ( (2R) -2-fcTP i^^-3-^/W-2- ( (MJ^^/Vi/y/V/) ^-^rv-) 
^VVO 5; i^gfc t e r t — -ft* fls (lOOmg, 0. 190 mm o 1 ) tf?Ti? b 

5 y (1 OmL) Wlu, a-yn^B^^t^ (5 1. 6mg, 0. 2 8 5m 
mo 1) . ifcSb&U (3 1. 5mg, 0. 22 8 mm o 1) „ 3 U ( 

5mg) *JP^, 1 eNFMilljlWlttU*:,, RJE»&i«fr«*l* ««6U V!**^ 

HU 2-((3-((2R)-((tert h^^/V^/k) ( ( 2 R) - 

io 2 -try ^^-3-^/^-2- ( (m^t-ao r^y) ^ntr/u 

) _ 1H _^^^^_ 7 -^^) Hr^y) -fn/^m.^^ (8 1. 3m g, IR* 
6 8 %) £r#fc 0 

£6>^ 2- ( (3- ( (2R) - ( ( t e r t -7 ( (2R) 

- 2 - tf y 3 --f/U— 2 - ( (by a^AO 3^*0 T 5 / ) ^ot° 

15 -1H — ^P^^^^/V (8 1. 3m g, 0 

. 1 3 0mmo 1) ©^/-/W (1. OmL) 4«Ufett«/^^f->1» 

& (i. omL) ^m.x-4mmmwvtc 0 tk d • omu &uaz.&h\zi 
zmnwvtz.^ «je*«u u. 2 5mD (o. 25m 

L) (DW&l&Kf&ffr^s KOH (7 2. 8m g, 1. 3 0 mm o 1 ) &lJUZ-fc<, MM. 

20 -e— temm. lN-mmtpummm (phb. 8) u^, 
y — ^st^ees* u o . i % h y y^n^mimm ( 2 . 0 m D &Mx.ftmwt 

temmXy-l* W:3^^7 5C18-OPN (j-UyJ^X?) , 0. 
1% b y ^/^pRf^JBHR/* >^= 1 0 0/0)5^ 5 0/5 0) "CErfiiU 
mmfc&yn (8 0. lmg, W10 0%) $r#fc 0 
25 1 H-NMR (CD 3 OD) 8 : 1. 31andl. 32 (total3H, d, ^=6. 5Hz) , 1. 66 (3H, d, j*=6. 6Hz) , 3. 03 (1H, m 
) , 3. 31 (2H, m) , 3. 40 (1H, m) , 3. 65 (1H, ra) , 3. 70 (2H, br) , 4. 96 (1H, ra) , 5. 26 (1H, in) , 6. 56 (1 
H, d, >7. 7Hz) , 6. 94 (1H, t, >7. 9Hz) , 7. 17 (1H, s) , 7. 21 (1H, dd, >1. 4, 8. 0Hz) , 8. 01 (1H, 
dd, >5. 7, 8. OHz) , 8. 53 (1H, d, j^8. 1Hz) , 8. 78 (1H, d, J=5. 2H) , 8. 88 (1H, m) . 

mmm HO 
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N, ((3-((2R)-2-(((2R)-2-t K»*V- 

2 - \f V 3 ->f /Vzvf-iV) T % S ) 7^ tVU) - lH-fy K— A'— 7 — f /V 

) ^-^r-» /n^y»7 5 K - 2 f y 

2 _ ( (3 _ ( ( 2 R) - 2- ( ( (2R) -2-t Kn^- ^y- 3 

(18. 8m g, 0. 0 4 9 Omm o 1 ) <DN, N—i?* =?-;Vfc;VJ*T ^ K ( 1 
. 5mL) bpxW5^ (170mL, 1. 2 2mmol), 

7?y (50. 7^L, 0. 49 Ommo 1) . N, N—V* (2-t^y-3-t 
WUv?^) -^7^^n!)K(12 5mg, 0. 4 9 0mmol) 

7th=MJ^ (2. OmL) toS$?U F!J7^tnW(3 0Ml) ^Dt I 

HfiUU $tMik&Vll (10. 2 m g, JR*3 1%) &#fc„ 
15 1 H-NMR (CD 3 0D) 5:1.11 (3H, t, >7. 0Hz) , 1. 17 (3H, ra) , 1. 32 (3H, m) , 1. 60 (3H, m) , 3. 03 (1H 

, m) , 3. 29 (2H, ra) , 3. 36 (2H, m) , 3. 39 (1H, m) , 3. 53 (2H, q, >6. 4Hz) , 3. 67 (1H, m) , 5. 19 (1H, 

m) , 5. 30 (1H, ra) , 6. 59 (1H, dd, >2. 6, 7. 7Hz) , 6. 94 (1H, dd, >7. 8, 7. 8Hz) , 7. 18 (1H, s) , 7. 

22 (1H, dd, Jfel. 4, 7. 9Hz) , 7. 91 (1H, dd, ^=5. 6, 8. 0Hz) , 8. 41 (1H, d, J=8. 1Hz) , 8. 74 (1H, d, 

^=5. lHz),8. 78(lH,ra). 
20 HI 

2 _ ( (3_ ( ( 2 R) -2- ( ( (2R) - 2 - t Kp * V- 2 - tf P v^- 3 - 
4,V^!V) T%J) -fWAs) — 1 H — i~y K — A'— 7 — "f A") ^V) -N, N 

25 1 H-NMR (CD 3 OD) S : 1. 32 (3H, m) , 1. 60 (3H, m) , 2. 97 (3H, s) , 3. 03 (1H, m) , 3. 19 (3H, s) , 3. 27 
(2H, m) , 3. 35 (1H, m) , 3. 69 (1H, m) , 3. 52 (1H, m) , 5. 38 (1H, m) , 6. 53 (1H, dd, >2. 5, 7. 7Hz) , 
6. 94 (1H, dd, J=l. 8, 7. 8Hz) , 7. 18 (1H, s) , 7. 21 (1H, dd, >2. 5, 8. 0Hz) , 7. 98 (1H, m) , 8. 48 ( 
lH,ra),8. 78(2H,m). 
%W\ 112 
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(1R) -2- ( ( (1 R) -l-^/W-2- (7- 

y ) - i — 1° y v 5 ^- 3 — {/u^? J ~>v • 2 MJ 7 ;v3rv^$W&. 

5 1 H-NMR (CD 3 OD) 8 : 1. 31andl. 32 (total3H, d, 5Hz) , 1. 50 (4H, m) , 1. 60 (3H, d, >6. 6Hz 
) , 1. 65 (2H, m) , 3. 03 (1H, m) , 3. 31 (2H, m) , 3. 38 (1H, m) , 3. 56 (2H, t, j^5. 3Hz) , 3. 65 (2H, m) 
, 3. 70 (1H, m) , 5. 23 (1H, m) , 5. 36 (1H, m) , 6. 57 (1H, dd, >2. 6, 7. 7Hz) , 6. 95 (1H, t, J±l. 8Hz 
), 7. 18 (1H, s), 7. 22 (1H, dd, J±2. 2, 8. 0Hz), 8. 01 (1H, dd, J=5. 7, 8. 0Hz), 8. 53 (1H, d, >8. 
2Hz),8. 80(2H,m). 

io mmm 113 

(1R) - 2- ( ( (1 R) -1-^^-2- (7- (1-^^-2- =e/V*D 
— (ju-2-^^y^h^-» -1H— f ^K— i;v) T% 
/) - 1 - fcf ]) -J^- 3 — < J —JV • 2 hV 7/^vfftW&. 

mmmi 1 tmm^m^xmmit^^^vt^o 

15 1 H-NMR (CD 3 0D) 5 : 1. 31andl. 32 (total 3H, d, J±6. 5Hz) , 1. 62 (3H, d, >6. 6Hz) , 3. 03 (1H, 
m) , 3. 31 (1H, m) , 3. 40 (2H, m) , 3. 58 (6H, m) , 3. 70 (3H, ra) , 5. 25 (1H, m) , 5. 34 (1H, ra) , 6. 60 (1 
H, dd, Jfel. 7, 7. 7Hz) , 6. 96 (1H, t, J-l. 9Hz) , 7. 19 (1H, s) , 7. 23 (1H, dd, J±0. 9, 7. 9Hz) , 8. 0 
1 (1H, dd, J=5. 7, 8. 0Hz) , 8. 55 (1H, d, ^8. 1Hz) , 8. 80 (1H, d, J=5. 3Hz) , 8. 86 (1H, m) . 

mi&m 114 

20 2- ((3- ((2R) - 2- (((2R) -2-fc Kp 2 - fcf V 3 - 

1 H-NMR (CD 3 OD) 8 : 1. 32 (3H, d, J=6. 5Hz) , 1. 63 (6H, s) , 3. 00 (1H, dd, >9. 1, 14. 2Hz) , 3. 31 
25 (2H, ra) , 3. 41 (1H, dd, J=±. 3, 12. 8Hz) , 3. 65 (1H, m) , 5. 25 (1H, dd, J=Z. 0, 9. 7Hz) , 6. 63 (1H, 
d, J=7. 7Hz) , 6. 92 (1H, t, J=7. 9Hz) , 7. 17 (1H, s) , 7. 26 (1H, d, >7. 9Hz) , 8. 01 (1H, dd, ^=5. 
7, 8. 1Hz) , 8. 53 (1H, d, J^8. 1Hz) , 8. 80 (1H, d, ^=5. 4Hz) , 8. 89 (1H, brs) . 

mtssM 115 

2- ( (3 - ( (2R) - 2- ( ( (2R) -2-fc Kn 2 - fcT V 3 - 
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sf/uzL^/u) 7%/) - lH-^K— ;v-7-' <M -N, N 

mmmi i o ii^i©^^ctiw?rMtfc„ 

1 H-NMR (CD 3 OD) 6 : 1. 32 (3H, d, ^6. 5Hz) , 1. 68 (6H, s) , 2. 95 (3H, s) , 2. 99 (1H, dd, J^9. 4, 1 
5 4". 2Hz),3. 21 (3H, s) , 3. 25-3. 35 (2H, m) , 3. 38 (1H, dd, ^3. 4, 12. 8Hz) , 3. 65-3. 69 (1H, m) , 
5. 15 (1H, dd, J=3. 2, 10. 0Hz) , 6. 43 (1H, d, >7. 6Hz) , 6. 89 (1H, t, J±l. 9Hz) , 7. 17 (1H, s) , 7 
. 23 (1H, d, J=7. 7Hz) , 7. 78 (1H, dd, J=5. 3, 8. 1Hz) , 8. 28 (1H, d, >8. OHz) , 8. 68 (1H, dd, ^=1 
. 3, 5. 3Hz) , 8. 77 (1H, d, J=l. 8Hz) . 
mMffl 116 

10 1ST, N-V^JV-Z- ( (3- ( (2R) -2- ( ( (2R) -2-tFP^~ 

2 - tr y v 5 ^- 3 — r /^^) r 5 / ) ^ tf/v) - 1 h->t ^ k-^- 7 — f 

1 H-NMR (CDC1 3 ) 6 :0. 88 (3H, t, J±l. 1Hz) , 1. 11-1. 15 (6H, m) , 1. 71 (6H, s) , 2. 65 (1H, dd, J± 
15 9. 3, 12. 2Hz) , 2. 80-2. 83 (2H, m) , 2. 92 (1H, dd, ^3. 6, 12. 2Hz) , 3. 04-3. 09 (1H, m) , 3. 39 (2 
H, q, J=7. OHz) , 3. 69 (2H, d, J^l. 1Hz) , 4. 54 (1H, dd, ^=3. 6, 9. 2Hz) , 6. 59 (1H, d, J=l. 7Hz) , 
6. 92 (1H, t, >7. 9Hz) , 7. 01 (1H, d, J=2. 2Hz) , 7. 19 (1H, d, J±8. OHz) , 7. 22-7. 24 (1H, ra) , 7. 
65-7. 68 (1H, ra) , 8. 24 (1H, brs) , 8. 50 (1H, dd, J=l. 6, 4. 8Hz) , 8. 54 (1H, d, J±2. 1Hz) . 

mmm 117 

20 (1R) -2- ( ( (1R) -2- (7- (1, l-v ? ^^/V-2-^y-2-t° 
^W^-l-J/U^h*^) - lH-^yK^-3-^f/H - \-*=f-)V^<f->V 

1 H-NMR (CD 3 0D) 6 : 1. 10 (2H, brs) , 1. 30 (3H, d, J=6. 5Hz) , 1. 47 (4H, brs) , 1. 69 (6H, s) , 2. 9 
25 7 (1H, dd, >9. 6, 14. 1Hz) , 3. 31 (2H, ra) , 3. 45 (1H, dd, J=3. 1, 12. 7Hz) , 3. 56 (2H, brs) , 3. 65 
(1H, ra) , 3. 84 (2H, brs) , 5. 26 (1H, d, J±3. 0, 9. 9Hz) , 6. 50 (1H, d, >7. 7Hz) , 6. 88 (1H, t, J±l 
. 9Hz) , 7. 17 (1H, s) , 7. 24 (1H, d, >14. 3Hz) , 8. 01 (1H, ra) , 8. 56 (1H, d, j*=12. 9Hz) , 8. 80 (2H 
,d,^5. 3Hz),8.91(lH, s). 

mmm 118 
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(1R) -2- ( ( (1R) -2- (7- (1, l-^f/V-2-^*y^-4 
— r , k _ 2 -^y^c f drV) - 1 H— f V K— A— 3 - > f - 1 -*^)V^>V 

5 1 H-NMR (CD 3 OD) 8 : 1. 30(3H, d, J=6. 5Hz), 1. 71 (6H, s), 3. 00(1H, dd, J=6. 7, 16. 4Hz), 3. 31 
(2H, m) , 3. 45 (1H, dd, JNL. 6, 12. 8Hz) , 3. 50 (2H, brs) , 3. 60 (2H, brs) , 3. 67 (1H, m) , 3. 89 (2 
H, brs) , 5. 26 (1H, dd, >3. 0, 10. 0Hz) , 6. 53 (1H, d, >7. 7Hz) , 6. 92 (1H, t, >7. 9Hz) , 7. 18 ( 
1H, s) , 7. 25 (1H, d, Fl. 9Hz) , 8. 00 (1H, dd, >5. 6, 8. 1Hz) , 8. 56 (1H, d, >8. 1Hz) , 8. 80 (1H 
,d, J^5.3Hz),8.91(lH, s). 

io nmm 119 

(1R) -2- ( ( (1R) -1-^/^-2- (7- ( ( (1R) -1-^^- 

^-4 — ttts) -iH-^yK^-3- 

(1R ) _ 2 - (7 — t Kn^- 1 H--f ^ K— A'- B—^M - 1 — ^f-J^^ 

15 ( (2R) -2-try^^-3-^r/v-2- ( (hy^/wxy/w) ^ 

5vV) *;W^ 5; t e r t —"f^-fr (300mg, 0. 570 mm o 1 ) <£>-W, N 
-i?^W/^7^ K (1. OmL) (9 8. 5m g, 0. 

7 1 4mmo IK (IS) - 1 ^fr- 2 P ^- 4 -^f/U— 2 

^^.^ 4_^^/W<^-fe^^/U^Vgfecn^7 l 7^(Wlll2 000-27308 5 
20 #) (19 6mg, 0. 6 2 7mmol) StJUX-s 5 O'CT? 1 B#fMHt#Lfc„ 

m^^y^A (4 5m g ) „ (is) =e^*y r^- 

2—^-^y^f-;u 4-^fMyty^/^yi^r/i'(l 2 0mg) ^rii^nb 

N 6 o^i ommmwvtco ^mmm^^ (somu &M%.mm 

20/1) TffcSiU (1R) -1-^^-2- (7- ( ( (1R) -1-^/V- 
_ 2 -^-/V* y ^-4 — f/^-2 -^yai^/V) 

-^/k) ^^/v ( (2R) -2-t oi ;^-3-Y^-2- ( (hy^vw>y^) 

tf-d^) ^/V) #/W^ y|t«r{ --fTA' (2 0 9m g, Jfc* 5 5%) £r#fc 
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O 

(1R) - l-*?-;v-2- (7- ( ( (1R) - 1 -*J-;v-2-^7\s 

( ( 2 r) - 2 - 1° y v 5 ^- 3 a- — 2 - ( ( h y if^'> y ^) ttf) ==■ 

5 ^Vl") '*;W^ 5 Vlfe t e r t —-fflV ( 1 9 0 m g , 0 . 2 8 5 mm o 1 ) ©^^/ 
— As&m (2. OmL) ^ 4^ai?/ / ^= a rf-^ (2. OmL, 8. Omm o 1 

10 /U^l 0 0/4) t?*ft«U mmfc&Vo (1 0 7mg, Jfc*&8 3%) <M*fc 0 

1 H-NMR(CDC1 3 ) 5 : 1. 14 (3H, d, >6. 2Hz) , 1. 65 (3H, d, JM5. 6Hz) , 2. 66 (1H, dd, ^9. 3, 12. 2 
Hz) , 2. 83 (2H, ra) , 2. 89 (1H, dd, J=3. 6, 12. 3Hz) , 3. 05 (1H, m) , 3. 50 (2H, m) , 3. 60 (6H, m) , 4. 
54 (1H, dd, >3. 4, 9. 3Hz) , 5. 14 (1H, q, J=6. 7Hz) , 6. 62 (1H, d, J±l. 7Hz) , 6. 99 (1H, t, 9 
Hz) , 7. 02 (1H, ra) , 7. 24 (1H, ra) , 7. 25 (1H, m) , 7. 66 (1H, dt, >1. 7, 7. 9Hz) , 8. 49 (1H, dd, J±l 

15 . 6, 4. 8Hz) , 8. 52 (1H, d, ^=2. 2Hz) , 8. 70 (1H, brs) . 

mmm 120 

(2R) - 2- ((3- ( (2R) -2- ( ( (2R) - 2 - 1 

) ya/^y® • 2 b y 7j>vjruffl8&L 
20 (1R) -2- ( ( (1R) -1-7*^-2- (7- ( (1R) -1-^A— 

xf/k) 7^y) - l- fjv'y-s-'f/^y^oe. 3mg, o. 213 

mmo 1) <D*#y— /V ( 8 5 0 jti L) rf7tKn77^ (8 5 0 m L) 

. 2«JE*SMby^^A (8 5 0/kL) SrAllX.. 5 0 o C-eiB#f B m#U^ o OWR 
25 Mfa^t^ntT^ttiUT, pHtl^Pf (pH6. 8, 2. OmL) SrflP 
fcfc„ IftjEMU t^^T^VP^ (ODS) *7^a-7f^77^ (Co 
smosii, o. i % h y 7;^n|^i«/^ ^ y -;^= 1 o 0 / 1 ^ f, 7 o 
/30) t«U, ^S^fe (9 9. 7mg, I|X$7 7%) «r#fc, 
1 H-NMR (CD 3 OD) 5 : 1. 33 (3H, d, >6. 5Hz) , 1. 67 (3H, d, ^6. 6Hz) , 3. 01 (1H, dd, J=8. 8, 14. 3 
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Hz) , 3. 30 (2H, ra) , 3. 40 (1H, dd, ^3. 3, 12. 8Hz) , 3. 70 (1H, ra) , 4. 99 (1H, m) , 5. 23 (1H, dd, J= 
3. 1, 9. 6Hz) , 6. 57 (1H, d, J=7. 7Hz) , 6. 95 (1H, t, J=l. 9Hz) , 7. 18 (1H, s) , 7. 21 (1H, d, >7. 7 
Hz) , 8. 01 (1H, dd, ^5. 7, 8. OHz) , 8. 51 (1H, ra) , 8. 78 (1H, d, J±5. 2Hz) , 8. 87 (1H, m) . 
12 1 

5 (2R) -2- ( (3- ( (2R) -2- ( ( (2R) -2-fc FP^-2-t°y 

»ji i o tmm(o^m\-xmmit^m^^f^ 0 

1 H-NMR (CD 3 OD) 8 : 1: 33 (3H, d, ^6. 5Hz) , 1. 60 (3H, d, ^6. 6Hz) , 2. 97 (3H, s) , 3. 02 (1H, dd 
10 , >8. 7, 14. 3Hz) , 3. 19 (3H, s) , 3. 30 (2H, m) , 3. 35 (1H, dd, J^=3. 4, 12. 8Hz) , 3. 68 (1H, m) , 5. 
16 (1H, dd, >3. 2, 9. 7Hz) , 5. 36 (1H, q, J=6. 6Hz) , 6. 53 (1H, d, J=l. 7Hz) , 6. 94 (1H, t, J=7. 9 
Hz) , 7. 18 (1H, s) , 7. 21 (1H, d, >7. 7Hz) , 7. 91 (1H, m) , 8. 51 (1H, ra) , 8. 75 (2H, brs) . 
MMM 12 2 

(1R) -2- ( ( (1R) - 1 2 - (7- ( ( (1R) -1-^^W- 

15 2-t^y-2-t'^y s?^— 1 — f/^^/u-) ^^vO 

7 k) ^^w) r^y) - 1 - try 3 ->r y — a* • 2 b y 

1 H-NMR (CD 3 OD) 6 : 1. 32 (3H, d, ^6. 5Hz) , 1. 5-1. 7 (6H, ra) , 1. 61 (3H, d, J±6. 6Hz) , 3. 00 (1H 
20 , dd, J£=8. 9, 14. 3Hz) , 3. 30 (2H, ra) , 3. 39 (1H, dd, J=Z. 3, 12. 8Hz) , 3. 56 (2H, t, J=5. 5Hz) , 3. 
66 (3H, m) , 5. 23 (1H, dd, >3. 0, 9. 6Hz) , 5. 35 (1H, q, J=6. 6Hz) , 6. 56 (1H, d, J=l. 7Hz) , 6. 95 
(1H, t, J=7. 9Hz) , 7. 18 (1H, s) , 7. 21 (1H, d, J^7. 8Hz) , 8. 04 (1H, dd, J^5. 7, 8. 1Hz) , 8. 57 (1 
H,m),8. 8l(2H,m). 
6 6 

25 (lR)-l-^f;V-2-W!)y-4 — 

mmm-m%T, D- (+) -mM^f-^ (2 0. 8g, 2 0 0mmo 1) 
yy (19. lmL, 2 2 Ommo 1 ) mi#Tt6 0%7Kiftt b y !>A (8 
0 0 m g , 2 0. 0 mm o 1 ) LToJq 5 O °CT? 3 0#P^»^# bfc D S 
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y7?K (3 2. 1 g) £r#fc 0 
^VMT^m#ffl^.T^ 6 0%7K*fb^MJ !>A (8. 4 1g, 2 10mmol)O 

ff7tKn77^(l20mL) «8»«St^ 3K?MWT*So9LlH'^* y 5: 

5 K (3 2. 1 g) ©f f 7 t KP77^ (15 0mL) f^ITt5 0tT-3 0^ 
JnHMJiftUfco ^tip- \*A'^XA'*=.A> (4 5. 8g, 234mmol 

) oy=r Ko77^ (1 8 OmL) ftlrlTU Ifit4W#Lfc„ IN 

TSMtt^ (36. 1 g , Jfcs* 5 8 %) =£r#fc„ 

1 H-NMR (CDC1 3 ) 8 : 7. 81 (2H, d, >8. 0Hz) , 7. 35 (2H, d, J^8. 0Hz) , 5. 27 (1H, q, >6. 8Hz) , 3. 
64-3. 46 (8H, ra) , 2. 46 (3H, s) , 1. 47 (3H, d, ^6. 8Hz) . 

mmm 123 

15 (1R) -2- ( ( (1R) -l-^^/V-2- (7- ( ( (IS) -1-7^/V- 

2 -^e/u* y 4 — f^-2-**yaf^) t^rV) 
^/v) a:^-/^) r^y) - 1 -try 3 -f'/wn^/— /i- 

MMMl l 9 i: P*©*ft(z:t^S^S:^ tfc, 

1 H-NMR (CDCI3 ) 8 : 1. 15 (3H, d, J=6. 2Hz) , 1. 66 (3H, d, J±6. 7Hz) , 2. 67 (1H, dd, >9. 4, 12. 2 
20 Hz) , 2. 83 (2H, m) , 2. 91 (1H, dd, J=3. 6, 12. 2Hz) , 3. 07 (1H, m) , 3. 50 (2H, ra) , 3. 6 1 (6H, m) , 4. 
59 (1H, dd, ^=3. 5, 9. 3Hz) , 5. 13 (1H, q, J=%. 7Hz) , 6. 63 (1H, d, J=l. 7Hz) , 7. 00 (1H, t, J±7. 8 
Hz) , 7. 03 (1H, m) , 7. 23 (1H, ra) , 7. 25 (1H, m) , 7. 66 (1H, dt, 7, 7. 9Hz) , 8. 49 (1H, dd, J=l 
. 7, 4. 8Hz) , 8. 53 (1H, d, J±1. 1Hz) , 8. 60 (1H, brs) . 

mmm 12 a 

25 (2S) - 2- ((3- ( (2R) - 2- ( ( (2R) -2-fc =¥V- 2 - f y 

) ^n/^g* ■ 2 h y yjv^-u^mM. 

1 H-NMR (CD 3 OD) 5 : 1. 32 (3H, d, J=6. 5Hz) , 1. 67 (3H, d, J=6. 8Hz) , 3. 00 (1H, dd, >9. 0, 14. 2 
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Hz), 3. 30 (2H, m) , 3. 40 (1H, dd, ^3. 2, 12. 6Hz) , 3. 67 (1H, m) , 4. 97 (1H, q, J^=6. 8Hz) , 5. 23 ( 
1H, dd, J^3. 0, 10. 5Hz) , 6. 57 (1H, d, ^=7. 7Hz) , 6. 95 (1H, t, J±l. 9Hz) , 7. 18 (1H, s) , 7. 22 (1 
H, d, J±l. 7Hz) , 7. 98 (1H, dd, ^=5. 7, 8. OHz) , 8. 47 (1H, m) , 8. 78 (1H, d, ^5. 2Hz) , 8. 86 (1H, 
m). 

5 mH&M 12 5 

(2S) -2- ( (3- ( (2R) -2- ( ( (2R) -2-fc Kta*V-2-brjJ 

w-s-j/f^f-M r^y) y o t» -iH-^yK-/v-7 — (M 

(2S) _ 2 _ ((3- ( (2R) - 2- ( ( (2R) -2-fc KP^V-2-fcf 
10 y 3 — ( T^y) \f;V) - 1 H — f f K w ^- 7 ->f /I") ^ 

i/) ynAVi (6. 7 2 g, 17. 5 3mmo 1 ) <D*-9 J^-fls (13 5mL) 1 

mm\^ 4M,mmk7kmi?**y-^mwi (5 5mu ^B^.T^-e2^«#ufc 

15 mibfrZUQi&mmm^^ (50mL) t^y/Pt>x-r^ (5 0mL) 

5 r. t «fc «? igJII'fba^ ( 6 . 2 6 g , flX* 8 7 %) &#fc 0 
HJS#I 12 6 

(2S) -6- ( (2R) -2- ( ( (2R) -2-fc K* dp-V- 2 - fc° y C^- 3 
20 T^/) ZfuVM -2-y^/V [1, 4] [2, 3, 4 

-hi] (2H) 

( 2S) - 2- ( (3- ( (2R) -2- ( ( (2R) - 2-fc Kn^y-2-t° 

jj^-a-^/^^vi,) r^y) ^-nfcvv) -iH-^fyK-^-7-^) 

v') ^P/^y^f^- 2Mt (2 0 5mg, 0. 4 2 3 mm o 1 ) OTt h =■ V 
25 y/I^ (8. 7ml)»»!)^ (294mg, 2. l3mmol) SrJPt, 
6 0°C-?4NfF^#Ltc o ilt^U RrtSKSr*ab/t 0 

&^JBEW*U #e>^»aE«r^St»Jl^n^h^77>f- * n*/W»/y * y 
-;v=10/l) -C»tt^*r. ^JUt^fe (1 3 lmg, 42^8 5%) % 
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1 H-NMR (CDC1 3 ) 6 : 1. 16 (3H, d, ^=6. 3Hz) , 1. 74 (3H, d, >6. 9Hz) , 2. 74 (1H, dd, J±YL, 9. 3Hz 
) , 2. 77 (1H, dd, >14. 3, 6. 5Hz) , 2. 88 (1H, dd, js=14. 3, 6. 6Hz) , 2. 96 (1H, dd, ^=12, 3. 5Hz) , 
3. 10-3. 15 (1H, m) , 4. 65 (1H, dd, ^=9. 3, 3. 5Hz) , 5. 10 (1H, q, >6. 9Hz) , 6. 83 (1H, dd, 6 
, 1. 7Hz) , 7. 13-7. 18 (2H, m) , 7. 25-7. 28 (1H, ra) , 7. 41 (1H, s) , 7. 70 (1H, d, ^7. 9Hz) , 8. 50 ( 
5 1H, dd, Jfc4. 8, 1. 4Hz) , 8. 55 (1H, d, ^=1. 7Hz) . 

mmm 127 

(2S) - 2- ((3- ( (2R) -2- ( ( (2R) - 2 - fc 

) - JV, N-*J* *f-j>vzfns*lsW.T K K • 2 MJ 

10 H»J llOi ^lO^lJlTtlib^*^ b^c 0 

1 H-NMR (CD 3 0D) 5 : 1. 32 (3H, d, J=6. 5Hz) , 1. 60 (3H, d, J±6. 6Hz) , 2. 97 (3H, s) , 3. 02 (1H, m) 
, 3. 19 (3H, s) , 3. 30 (2H, m) , 3. 39 (1H, dd, j^3. 2, 12. 8Hz) , 3. 68 (1H, m) , 5. 22 (1H, dd, J=3. 0 
, 9. 7Hz) , 5. 36 (1H, q, >6. 6Hz) , 6. 54 (1H, d, J±7. 7Hz) , 6. 95 (1H, t, J^=7. 9Hz) , 7. 18 (1H, s) 
, 7. 22 (1H, d, >7. 7Hz) , 8. 00 (1H, dd, J^5. 9, 8. 0Hz) , 8. 51, (1H, m) , 8. 80 (2H, ra) . 

15 mW.M 12 8 

(1R) -2- ( ( (1R) -1-^^-2- (7- ( ( (1 S) -l-tf-JV- 
2_^-^y_2-t°-<y 1-4 ir^r-y) -lH-^fyK^-3- 

20 mmm not mm^m^xmmit^^^. ufc. 

1 H-NMR (CD 3 0D) 5:1.31 (3H, d, 5Hz) , 1. 5-1. 7 (6H, m) , 1. 61 (3H, d, ^6. 6Hz) , 3. 00 (1H 
, dd, >9. 1, 14. 2Hz) , 3. 30 (2H, m) , 3. 42 (1H, dd, ^3. 2, 12. 8Hz) , 3. 56 (2H, t, J&5. 5Hz) , 3. 
66 (3H, m) , 5. 25 (1H, dd, J=3. 0, 9. 7Hz) , 5. 34 (1H, q, >6. 6Hz) , 6. 57 (1H, d, J±7. 7Hz) , 6. 95 
(1H, t, J=l. 9Hz) , 7. 18 (1H, s) , 7. 22 (1H, d, J±l. 9Hz) , 8. 03 (1H, dd, >5. 7, 8. 1Hz) , 8. 56 (1 
25 H,m),8.81(2H,ra). 
##$| 6 7 

Z-Zfu^f^m. (0. 3mL, 2. 8 1mmol) (DM, N-ittT-A'&A'* 
TUlHmDill^ ^^(O. 3mL, 3. 4411111101), X-^-f-fV 
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-3- -tfA'JtffSM 5 KilfflMft (6 5 0mg, 3. 

39mmol), 7-t Ko^y / F!)7^/K4 5 6mg, 3. 3 8 mm o 

5 A^T^bfc, »HE«r«BEfir*U #b*i/fc28£3rV U 7A^..n^ h 

3 2 3 m g , HX^4 9 %) £#fc„ 

1 H-NMR (CDC1 3 ) 5 : 1. 04 (3H, t, fH. 3Hz) , 1. 96-2. 16 (2H, m) , 3. 46-3. 54 (2H, m) , 3. 62-3. 7 

4 (5H, m) , 3. 79-3. 84 (1H, m) , 4. 28 (1H, dd, J*=7. 8, 6. 2Hz) . 
10 HJfc#!| 12 9 

(1 R) - 2- ( ( (1 R) -1-^^-2- (7- (1- ( 
>Vjj;Vi$~;V) zfviS^s) - 1 H->f V K— /V- 3 — -fAO -1 
-t'!) 3 -> J— jv • 2 MJ7;^aiit 

H»U 1 9 4:|BWI©^rfeK:r«lH'fk;#4fc«r^U*:. 
15 1 H-NMR (CD 3 OD) 8 : 1. 14andl. 15 (total 3H, t=7. 3Hz) , 1. 33andl. 34 (total 3H, d, ^=6. 
5Hz) , 2. 00-2. 08 (2H, ra) , 3. 02-3. 05 (1H, m) , 3. 27-3. 42 (3H, m) , 3. 52-3. 82 (9H, in) , 5. 10-5 
. 15 (1H, m) , 5. 21-5. 25 (1H, m) , 6. 57and6. 58 (total 1H, d, J±l. 7Hz) , 6. 96 (1H, t, J=7. 8Hz 
) , 7. 20 (s, 1H) , 7. 24and7. 25 (totallH, d, J±8. 0Hz) , 8. 00 (1H, m) , 8. 52 (1H, d, J±8. 2Hz) , 8 
. 80 (1H, d, J=4. 2Hz) , 8. 84 (s, 1H) . 

20 mmm 130 

2- ( (3- ( (2R) - 2- ( ( (2R) - 2 - t Ko <*V- 2 - \? V 3 - 

mmm 120 tmm^m^xmmit^-m^^t^o 

25 1 H-NMR (CD 3 0D) 6 : 1. 14 (3H, t, ^=7. 4Hz) , 1. 35andl. 34(total3H, d, ^6. 5Hz) , 1. 99-2. 14 
(2H, m) , 3. 03-3. 06 (1H, m) , 3. 25-3. 36 (3H, m) , 3. 66-3. 70 (1H, m) , 4. 81-4. 88 (1H, m) , 5. 11 
-5. 17 (m, 1H) , 6. 57 (1H, d, J=l. 7Hz) , 6. 95 (1H, t, ^=7. 9Hz) , 7. 19 (1H, s) , 7. 22 (1H, d, >8. 
1Hz) , 7. 81 (dd, 1H, J=7. 8, 5. 6Hz) , 8. 26 (1H, d, js=8. 2Hz) , 8. 69 (1H, s) , 8. 76 (1H, brs) . 
MMM 13 1 
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2- ( (3- ( (2R) - 2- ( ( (2R) -2-fc Kn^-2-fP^-3- 

6 - ( (2R) -2- ( ( (2R) -2-fc Kb ^V- 2 - tf JJ v 5 ^- 3 -^f/l^c^- 
5 /V) 7 5/) 7°ntVW -2-^0^(1, 4] ^^vV [2, 3, 4-hi] 

-f^K— A*- 3 (2H) 2M)7;l/tPiiI 

(1R) -2 - (7-k Kn^V-lH-'fyK- — (M -1 

*f-)V ( (2R) -2 — if y^:/- 3-^/^-2- ( ( hV^/^VM $T**S) = c - 

=f-jU) #/W^ 5: t e r t —^f^fr (49. 7mg, 0. 0945 mm o 1 ) <OT 
10 i?h=M)/k(2ml) 8?*^ (20. lmg, 0. 17 6 mm o 1 

) s 2-^n^E--/2 — S^m^-f-^ (0. 0 3ml, 0. 1 7 6 mm o 1 ) tf&MM 

^/@fcg£:n^vV= 2 / 1 ) 2-((3-((2R)-2-( 
15 (tert-^h^/H^) ( (2R) -2-tfU ^-3-^-2- ( ( 
h y oi^/kV y /U) ^ vO 75 7) tf/1^) -iH-^fy K-/v— 7 - 

-T^) ^V^^Bft^^ (3. 6m g, Jfc** 5 . 7%) t (1R) -1-^ 

^- /V _2- (3 -Or^V — 2-^n tVi^- 2, [1, 4] ^iJ-^V C 

2, 3, 4-h.i] ^yK-;W6-f^) ( (2R) -2-trP^-3- 

2 0 ^ 2— ( b U y AO t^V) # ^ ^ £ e r t —-f^-fls ( 

9 . 5 m g , JRsp l 6 %) &#fc 0 

#bttfc2- ( (3- ( (2R) -2- ( (ter f -:/ h ^tf/Wl^/W) ( ( 
2 R) - 2 - tf y v> V- 3 -4>V- 2 - ( ( MJ V M ^ M T 

=> ; ) -fu \f)V) - l H— f ^ K— A"— 7 -^ A-) ^"^^) y^xf/KDx^ 
25 /-A- (0. 2ml) 4N-mt7km-i>3-*-y-^M (0. 2ml) SrJP 

x. N MrCl 9^Ff H m#bfc 0 RjtS«s tK (0. 2ml) »«t«rWE«*l- 
fc„ #bHfc^co^^y-/v (0. 3 5ml) 5 N -7K$tffc# U * ^>7K^ 

?R (0. 0 9ml) SrJjPx., M^4B$rafl*#Lfc„ EJ&^s lN-Itt^fPU 

bfc 0 gttt&ffitttfft^ p^^77^ -am ( o . o 3 5 % h y 7 
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)VJrxi%m./T"t Y~ hV A*- 0 . 0 5 % hV ^JV^-v^m/fr) ~f%> - k *-<fc > 
2- ( (3- ( (2R) -2- ( ( (2R) -2-fc Kd 2 - f V i?^- 3 - 

^,1^^/W) T ^ / ) t» - 1 H — f K— /V— 7 — f/lO ^3^) y 
m- 2 h !) (13. 2mg) 

5 (1R) -1-^^-2- (3-^y-2--7°ntVl— 2, 

n [1, 4] ^U-iV [2, 3, 4-hi] -Y ^ K— 6 — W/^) ( (2 

R) -2 — tfiJv^- 3-^/^-2 — (MJ^^I^Vy^) ^-^v') sc^vl") #/W^ 
5; t e r t -Zf*5-JV ( 9 . 5mg, O. 0156 mm o 1 ) <D^& / —JV ( O . 

1 2mi) mm\z, AN-mitT^m-^^-t^mm (o. 1 2m n s^n^ mm. 

10 "CI 5^m#Ufc 0 ^J&m> 7K (0. 1 2ml) §riP^. ^<H^ffiW*U #£> 
^»SES:i«5i?R^o^h^9 7>f-^St (O. 0 3 5%MJ7/^oR«/7t 
h=hy;u-0. O 5%M) 7^oBWft/7K) t^r^a^ 6- ( (2R) - 
2- ( ( (2R) -2-t Kn^-2-lfy^y-3 — { ;v^;v) 757) 7o 
hT/U) - 2 -7"n tf/l^ [ 1 , 4 ] ^iJ-vV [2, 3, 4-hi]^y K— 3 ( 

15 2H) —HrV • 2M)7/VtaS|t (3. 7mg) ^r#fc 0 

2- ( (3- ( (2R) -2- ( ( (2R) - 2 - fc Ko *cis~ 2 - f !7 *Jl/~ 3 - 
^/Vcc^viO 7> y) :/n fcVU) - 1 H — i 1/ 7 — iM ttx/) ^ 

Wt • 2 hV y ^Jrv-^tWM. 

1 H-NMR (CD 3 OD) 8 : 1. 00 (3H, t, ^7. 3Hz) , 1. 34 (3H, t, J=5. 5Hz) , 1. 55-1. 68 (2H, m) , 1. 96- 
20 2. 09 (2H, m) , 3. 01 (1H, dt, J=U, 8. 3Hz) , 3. 24-3. 41 (m, 2H) , 3. 64-3. 67 (1H, m) , 4. 84-4. 99 
(2H, m) , 5. 20 (1H, t, J±9. 4Hz) , 6. 54 (1H, d, J=7. 7Hz) , 6. 94 (1H, t, J=7. 7Hz) , 7. 18 (1H, s) , 
7. 20 (1H, d, J±7. 8Hz) , 7. 92 (1H, s) , 8. 40 (1H, s) , 8. 75 (1H, s) , 8. 82 (1H, s) . 

6- ( (2R) - 2- ( ( (2R) -2-fc ^-3 — 

25 A*) 75/) 7n^) [1, 4] ttW/ [2, 3, 4-hi] 

(2H) -ty- 2h!J7^tDiiI 

1 H-NMR (CD 3 0D) 5 : 0. 99 (3H, t, J^l. 4Hz) , 1. 35 (3H, d, >6. 5Hz) , 1. 54-1. 64 (2H, m) , 1 . 96- 
2. 04 (2H, m) , 3. 04 (1H, dd, ^14, 9. 7Hz) , 3. 30-3. 48 (3H, m) , 3. 76-3. 81 (1H, m) , 5. 09 (1H, d 
d, JE=6. 9, 5. 1Hz) , 5. 20 (1H, dd, J=9. 7, 3. 0Hz) , 6. 86 (1H, d, J=l. 7Hz) , 7. 20 (1H, dd, >7. 9, 
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7. 7Hz) , 7. 26 (1H, d, j=7. 9Hz) , 7. 65 (1H, s) , 7. 79 (1H, dd, j=7. 4, 5. 6Hz) , 8. 31 (1H, d, ^8. 
0Hz) , 8. 70 (1H, brs) , 8. 81 (1H, brs) . 

nmm 132 

6- ( (2R) -2- ( ( (2R) - 2 - 1 K n 2 - 1° U v'y- 3 - ^ /^f 

5 ;v) 7 5/) ^n tVV) -2->f tW [1, 4] ^^vV [2 , 3 , 4-h 

i] >f^K— 3 (2H) —HrV • 2 h !) 
HJfe^l 3 1 tPHR^^'feKiT^S'fb^Sr^U/to 

1 H-NMR (CD 3 0D) 5 : 0. 97 (3H, d, J=6. 8Hz) , 1. 17 (3H, d, J=7. 0Hz) , 1. 35, 1. 36 (total 3H, d, 

J=6. 5Hz) , 2. 49-2. 56 (1H, m) , 3. 04 (1H, dd, J=U, 10Hz) , 3. 30-3. 40 (2H, ra) , 3. 50 (1H, dt, / 
10 =12, 3. 1Hz) , 3. 37-3. 83 (2H, ra) , 4. 94(1H, dd, JhZ. 6, 0. 9Hz) , 5. 30 (1H, dd, J=9. 8, 1. 8Hz) , 

6. 86 (2H, t, J=7. 6Hz) , 7. 19 (1H, t, >7. 8Hz) , 7. 25 (1H, d, J=7. 8Hz) , 7. 67 (1H, s) , 8. 01 (1H 

, dd, J=l. 8, 5. 7Hz) , 8. 58 (1H, d, J=8. 1Hz) , 8. 80 (1H, d, J=5. 2Hz) , 8. 92 (1H, s) . 

#%0IJ 6 8 

15 2-t Ko^V- i - tit (5 O lmg, 4. 2 4mmol) ©fh7tK»7 
=7^ (2 0mL) Jgjftl^ l-^/U-3- (3-^W^7o^) 

(9 7 6mg, 5. 0 9mmol), 7-t Ko#*/^MiT 
/^(6 9 1mg, 5. 1 lmmo 1 K U ^(0. 44mL, 5. 0 5 mm 

20 i/y*^7A^nvb^77^>-(/3 .^;//@^cc^/W=2/l~l/l 

) tfJltagi-S r £ 131 «t <9 . mMik&yn ( 4 4 8 m g , KX^ 5 6 %) £#fc„ 

1 H-NMR (CDCI3 ) 8 : 0. 82 (3H, d, J=6. 8Hz) , 1. 08 (3H, d, J=6. 9Hz) , 1. 77-1. 88 (1H, ra) , 3. 38- 

3. 48 (2H, m) , 3. 59-3. 75 (6H, m) , 4. 23 (1H, d, J=-2. 8Hz) . 

##0iJ 6 9 

25 2-7? =f-)V- 1 - (^/k* p y- 4 — r A** /I^tH-/^) ^ n fcVU 4 - ^ ^/l^O^f ^ 

KtiiTs 6 0 %tK^-7- hy!7A(136mg, 3. 4 lmmo 1) (DT h^t K 
(5mL) ISSKfcx V-4->fA'- 1 

^y_2-t-;K4 2 6mg, 2. 2 7 mm o 1 ) <D=T V 7 fc Kn 7 7 ^ ( 1 5 m 
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K (6 5 lmg, 3. 42mmol) SriHx.. 2 R#H^# Lfc„ tKSt 

lmg, ilX^9 0%) £r#fco 

1 H-NMR (CDC1 3 ) 8 : 0. 92 (3H, d, 7=6. 8Hz) , 0. 97 (3H, d, j^6. 6Hz) , 2. 07-2. 16 (1H, m) , 2. 45 ( 
3H, s) , 3. 41-3. 65 (8H, ra) , 4. 74 (1H, d, 7=8. 4Hz) , 7. 35 (2H, d, >8. OHz) , 7. 81 (2H, d, j==8. 4 
Hz). 

10 ^dfc#J 13 3 

(1R) -2- ( ( (1R) -1-^^-2- (7- (2-^^-1- (^t/^* 
y v _ 4 --f/i^/i^^/vO #?d^) - l H-^f ^ K— As— 

nwu 1 9 hm&<z>J5fefcxmmik&yd&&f&\stz.o 

15 1 H-NMR (CD 3 OD) 6 : 1. 13andl. 10 (total 3H, d, J±6. 4Hz) , 1. 24andl. 22 (total 3H, d, J^5. 
6Hz) , 2. 30-2. 35 (1H, m) , 2. 73-2. 92 (4H, ra) , 3. 04-3. 07 (1H, m) , 3. 24-3. 63 (8H, m) , 3. 76-3 
. 77 (1H, m) , 3. 85-3. 88 (1H, ra) , 4. 69-4. 74 (1H, ra) , 4. 77-4. 80 (1H, m) , 6. 55and6. 54 (total 
1H, d, 7=7. 6Hz) , 6. 89 (1H, t, J±l. 8Hz) , 7. 02 (d, 1H, J^5. 3Hz) , 7. 16 (1H, d, J=7. 9Hz) , 7. 2 
5-7. 31 (1H, ra) , 7. 67and7. 65 (total 1H, Jd, =8. 4Hz) , 8. 37and8. 36 (total 1H, d, J==5. 2Hz 

20 ),8.45(lH,brs). 

mmm 134 

2 _ ( (3- ( ( 2 R) - 2- ( ( (2R) - 2 - fc Kn 2 - M V 3 - 

4 T 5 / ) ^ tVV) — 1 H — ( is K— 7 — f AO -3-7* 

25 120i ra*©^fclT*«flS'6*«r'frAfc b/Co 

1 H-NMR (CD 3 OD) 5 : 1. 19, 1. 15 (total 3H, d, J==6. 8Hz) , 1. 33andl. 34 (total 3H, d, 7=6. 5H 
z) , 2. 33-2. 41 (1H, m) , 2. 98-3. 06 (1H, ra) , 3. 24-3. 35 (2H, ra) , 3. 37-3. 44 (1H, m) , 3. 65-3. 7 
0 (1H, ra) , 4. 61-4. 62 (1H, m) , 5. 20-5. 26 (1H, ra) , 6. 54 (1H, d, 7=7. 7Hz) , 6. 94 (1H, t, 7=7. 9H 
z) , 7. 19 (1H, s) , 7. 21 (1H, d, 7=8. OHz) , 7. 97-8. 00 (1H, m) , 8. 48 (1H, d, 7=7. 9Hz) , 8. 78 (1H 
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,d, ^=4. 8Hz),8. 86(lH,brs). 
7 0 

(2 S) l-^r/lsftV is- A— ifV- 1 -t^fy^y- 2.-3T— )V 

5 1 H-NMR (CDC1 3 ) 5 :0.82(3H,d,>6.8Hz),1.07(3H,d,>6.9Hz),l. 78-1. 86 (lH >ra ), 3.42- 
3. 44 (2H, ra) , 3. 56 (1H, d, J±l. 4Hz) , 3. 61-3. 75 (6H, m) , 4. 23 (1H, dd, J=l. 4, 2. 8Hz) . 
##$J 7 1 

(1 S) 1 -(^WtJnU ^-4->T/^/^^/^)7 B afcV^ 4-^^ 

/W< ^if i/^. /I^tJn ai 7."t)V 

10 69i mm<D^mKxmm^m^^t^o 

1 H-NMR (CDC1 3 ) 5 : 0. 92 (3H, d, >6. 8Hz) , 0. 97 (3H, d, J^6. 6Hz) , 2. 04-2. 15 (1H, m) , 2. 45 ( 
3H, s) , 3. 43-3. 65 (8H, m) , 4. 74 (1H, d, J^8. 4Hz) , 7. 35 (2H, d, J±8. OHz) , 7. 81 (2H, d, >8. 3 
Hz). 

13 5 

15 (1 R) -2- ( ( (1 R) -l-^/U-2- (7- ( ( (1R) -2-^A— 
1 - (^-/Hfc 3J ^- 4 — < JV*UV7$~;V) zfxi \f/U) ***/) - 1 f ^ K— As— 

1 H-NMR (CDC1 3 ) 6 : 1. 1 1 (3H, d, J-6. 8Hz) , 1. 18 (3H, d, J=6. 4Hz) , 1. 20 (3H, d, J^6. 7Hz) , 2. 
20 24-2. 32 (1H, m) , 2. 71-2. 78 (1H, ra) , 2. 89-2. 97 (4H, in) , 3. 14-3. 19 (1H, ra) , 3. 36 (2H, t,^=4 
. 4Hz) , 3. 48-3. 67 (ra, 6H) , 4. 65 (1H, d, J^7. 6Hz) , 4. 70 (1H, dd, ^9. 3, 3. OHz) , 6. 64 (1H, d, 
J±l. 7Hz) , 6. 98 (1H, t, J^7. 9Hz) , 7. 03 (1H, d, ^=1. 7Hz) , 7. 22-7. 25 (1H, ra) , 7. 67 (dt, J=7. 
9, 1. 8Hz) , 8. 53 (1H, d, 1H, J=l. 9Hz) , 8. 49 (1H, dd, J=4. 8, 1. 5Hz) , 8. 81 (1H, brs) . 

mmm 1 3 6 

25 (2R) -2- ( (3- ( (2R) -2- ( ( (2R) - 2 - fc Kn 2 - tf V 

3 -4)V^=$-)V) r^y) mm - 1 h— ' r v k— 7 — <y ao ^•^■^ 

) - 3-^^-/^^>-^ ■ 21!J7;^Pi^S 

1 H-NMR (CD 3 OD) 8 : 1. 15 (3H, d, 9Hz) , 1. 20 (3H, d, J=6. 8Hz) , 1. 35 (3H, d, J±6. 5Hz) , 2. 
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33-2. 41 (1H, m) , 3. 03 (1H, dd, J^14, 8. 8Hz) , 3. 27-3. 37 (3H, m) , 3. 66-3. 74 (1H, m) , 4. 62 (1 
H, d, ^=5. 1Hz) , 5. 15 (1H, dd, >9. 7, 2. 9Hz) , 6. 54 (1H, d, J=l. 7Hz) , 6. 94 (1H, t, J=l. 9Hz) , 
7. 19 (1H, s) , 7. 21 (2H, d, >8. OHz) , 7. 85 (1H, dd, J±l. 4, 5. 8Hz) , 8. 30 (1H, d, ^8. OHz) , 8. 
72(lH,m),8. 78 (1H, brs). 
5 ##M7 2 

(2R) -Z-tf-jv- i -^rjv-fc ]) is-A-J/v- i -jr^yzf?^— 2 -jr—/v 

6 8 1 mm(oxmz.xi$tmik&m*&f& ^ a 

1 H-NMR (CDC1 3 ) 8 : 0. 82 (3H, d, J^6. 8Hz) , 1. 08 (3H, d, ^6. 9Hz) , 1. 78-1. 86 (1H, m) , 3. 42- 
3. 44 (2H, m) , 3. 55 (1H, d, J&=7. 4Hz) , 3. 62-3. 75 (ra, 6H) , 4. 23 (1H, dd, J=7. 4, 2. 8Hz) . 
10 7 3 

( 1 R) - 2 - 7 ^/U- 1 - (^A-tJn y I/— 4 — >f frtUViR— ;V) -fxx \?>V A — ff- 

1 H-NMR (CDC1 3 ) 6 : 0. 92 (3H, d, J±6. 8Hz) , 0. 97 (3H, d, >6. 6Hz) , 2. 06-2. 18 (1H, ra) , 2. 45 ( 
15 3H, s) , 3. 43-3. 69 (8H, m) , 4. 74 (1H, d, J±8. 4Hz) , 7. 35 (2H, d, ^8. OHz) , 7. 81 (2H, d, >8. 3 
Hz). 

mW\ 13 7 

(1R) -2- ( ( (1R) - 1-^^-2- (7- ( ( (1 S) -2-^/U- 
20 3— ^^1^) 75/) - 1-fc'U v^-3 — f/Wn*/ — A' 

isasMi 1 9 tmm<Djjmzx&m{k&to*&i&\'ito 

1 H-NMR (CDCI3 ) 5 : 1. 11 (3H, d, ^6. 8Hz) , 1. 16 (3H, d, J^6. 2Hz) , 1. 20 (3H, d, ^6. 6Hz) , 2. 
25-2. 31 (1H, m) , 2. 70 (1H, dd, ^12, 9. 5Hz) , 2. 85 (2H, m) , 2. 91 (1H, dd, ^12, 3. 4Hz) , 3. 08 
-3. 13 (1H, m) , 3. 34 (2H, m) , 3. 49-3. 62 (6H, ra) , 4. 61-4. 64 (2H, m) , 6. 67 (1H, d, J=7. 7Hz) , 6 
25 . 99 (1H, t, J±l. 8Hz) , 7. 03 (1H, s) , 7. 22-7. 26 (1H, ra) , 8. 49 (1H, d, J^4. 1Hz) , 8. 53 (1H, d, J 
=1. 2Hz),8. 74(lH,brs). 

mmm 1 3 s 

(2S) -2- ( (3- ( (2R) -2- ( ( (2R) - 2 - b: 
v^- 3 — f jv^jv) T 5 7 ) Zfn \f;V) - 1 H — fy K— A'— 7 — f AO > 
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m&m not mm^m^xmmit^m^^t^c 

1 H-NMR (CDC1 3 ) 5 : 1. 15 (3H, d, ^=6. 9Hz) , 1. 19 (3H, d, J=6. 8Hz) , 1. 33 (3H, d, ^=6. 5Hz) , 2. 
33-2. 41 (1H, ra) , 3. 01 (1H, dd, J=U, 9. 0Hz) , 3. 26-3. 35 (2H, m) , 3. 42 (1H, dd, J^14, 3. 2Hz) 
5 - , 3. 65-3. 70 (1H, m) , 4. 61 (1H, d, ^=5. 1Hz) , 5. 24 (1H, dd, ^=9,0, 3. 2Hz) , 6. 54 (1H, d, J=7. 7 
Hz) , 6. 94 (1H, dd, J=7. 8, 7. 7Hz) , 7. 19 (1H, s) , 7. 22 (1H, d, J±7. 8Hz) , 7. 99 (1H, dd, J±7. 9, 

5. 7Hz) , 8. 48 (1H, d, J±7. 9Hz) , 8. 79 (1H, d, f*. 7Hz) , 8. 87 (1H, brs) . 
%W\ 13 9 

(2 S) - 2- ( (3- ( (2R) - 2- ( ( (2R) -2-fc V 
10 ^-3-4J^^M T^7) -7u\?;V) — 1 H— Y ^ K— A*— 7 — f M 

•$mm \ 2 5 tmm<o^m^xmmih^m^^t^ 

I H-NMR (CDC1 3 ) 5 : 1. 13 (3H, d, J^6. 9Hz) , 1. 18 (3H, d, ^6. 8Hz) , 1. 23 (3H, t, J=7. 1Hz) , 1. 
34 (3H, d, J=Q. 1Hz) , 2. 31-2. 40 (1H, m) , 3. 02 (1H, dd, >13. 8, 9. 2Hz) , 3. 31-3. 37 (2H, in) , 3 

15 . 47-3. 50 (1H, m) , 3. 70 (1H, m) , 4. 21 (2H, q, J=7. 1Hz) , 4. 63 (1H, d, ^=5. 4Hz) , 5. 38 (1H, m) , 

6. 49 (1H, d, J=7. 7Hz) , 6. 93 (1H, dd, J=7. 9, 7. 7Hz) , 7. 22 (1H, s) , 7. 26 (1H, d, J=7. 9Hz) , 8. 

II (1H, dd, J=7. 7, 5. OHz) , 8. 68 (1H, d, J=7. 7Hz) , 8. 84 (1H, d, >5. OHz) , 8. 99 (1H, brs) . 
HJtSM 14 0 

l-((3-((2R)-2-(((2R)-2-t Kn ^V- 2 - fc° ]} 3 — 

20 ;v)T^;) yn m°jv) -lH-^y K— A— 7 — i Ad **^) 9 s9 uy 9 ? isUAsiRl' 

m ■ 2 j> v y/^n^mM. 

1 H-NMR (CD 3 OD) 6 : 1. 34 (3H, d, >6. 5Hz) , 1. 97-2. 14 (2H, m) , 2. 51-2. 59 (2H, m) , 2. 77-2. 8 
6 (2H, m) , 3. 01 (1H, dd, >14, 8. 9Hz) , 3. 24-3. 35 (3H, m) , 3. 38 (1H, dd, J=13, 2. 9Hz) , 3. 63- 
25 3. 71 (1H, ra) , 5. 20 (1H, dd, J=Q. 6, 2. 4Hz) , 6. 21 (1H, d, J=7. 7Hz) , 6. 86 (1H, t, J=7. 8Hz) , 7. 
17 (1H, s) , 7. 18 (1H, d, J±7. 4Hz) , 7. 93 (1H, m) , 8. 39 (1H, d, J=7. 2Hz) , 8. 75 (1H, brs) , 8. 82 
(1H, brs). 
7 4 

(2 r) _ 1 -^r;vfc v i/- 4—4 si— 1 —3r^V- 3-y ^=-jV7°v/<^-2-3r 
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1 H-NMR (CDC1 3 ) 5 : 2. 90 (3H, dd, ^=14, 6. 2Hz) , 2. 96 (3H, dd, ^=14, 6. 8Hz) , 3. 26-3. 32 (2H, 
m) , 3. 51-3. 74 (6H, m) , 4. 59 (1H, dt, J±8. 4, 6. 4Hz) , 7. 21-7. 33 (5H, m) . 
5 7 5 

( 1 r) — 1 —^si/jv— 2 -^*y v-4 — f/w— 2 -^^y^^vu- 4— p*^" 

/l^<;x-£ ;x;*./Wfr TVV' 

1 H-NMR (CDC1 3 ) 6 : 2. 43 (3H, s) , 3. 00-3. 56 (10H, m) , 5. 26 (1H, dd, ^=8. 1, 6. 8Hz) , 7. 11-7. 
10 15(2H,m),7. 23-7. 29 (5H,m), 7.68 (2H,dt, ^=8.3, 1.7Hz). 

mmm 141 

(1R) -2- ( ( (1R) - 1 (7- ( ( (1 S) 

- 2 y y- 4 2 - t=3r y Jr**/) -lH-'fyK^-3 

— f/U) -\-^^-)Vau^-;V) T 5; 7 ) - 1-hfU ^V- 

15 H»J 119i I^^O^^T^M^^tr^ bfc 0 

1 H-NMR (CDCI3 ) 5 : 1. 14 (3H, d, J=6. 2Hz) , 2. 69 (1H, dd, J^12, 9. 5Hz) , 2. 84 (2H, d, >6. 5Hz 
) , 2. 91 (1H, dd, ^12, 3. 5Hz) , 3. 06-3. 11 (2H, m) , 3. 27-3. 62 (9H, ra) , 4. 63 (1H, dd, J±9. 2, 3 
. 1Hz) , 5. 16 (1H, t, ^6. 8Hz) , 6. 55 (1H, d, >7. 7Hz) , 6. 95 (1H, t, J±l. 9Hz) , 6. 98 (1H, d, J= 
1. 4Hz) , 7. 21-7. 26 (2H, m) , 7. 28-7. 37 (5H, m) , 7. 66 (1H, d, j*=7. 8Hz) , 8. 48 (1H, dd, ^4. 7, 

20 1. 2Hz) , 8. 53 (1H, d, J=l. 6Hz) , 8. 63 (1H, brs) . 
mifcM 14 2 

(2S) -2- ( (3- ( (2R) -2- ( ( (2R) -2-fc 3^- 2 - fc° U 
3-4 ;V^;V) 757) zfn\f;V) -1H — i 1/ K— /I — 7 /V) 
) — 3 — •7az—Jl>yvis^m ' 2 MJ7/l/to^fi 

25 mmm 1 2 0 1 mm^m^xmmi^m^m ufc 0 

1 H-NMR (CD 3 OD) 5 : 1. 33 (d, 3H, J±6. 5Hz) , 3. 01 (1H, dd, ^=14, 8. 9Hz) , 3. 20-3. 42 (5H, m) , 3 
. 64-3. 69 (1H, m) , 5. 06 (1H, dd, J±l. 5, 4. 6Hz) , 5. 22 (1H, dd, J=9. 8, 2. 9Hz) , 6. 55 (1H, d, J= 
7. 7Hz) , 6. 93 (1H, t, J=7. 9Hz) , 7. 12-7. 28 (4H, m) , 7. 35 (2H, d, J=7. 2Hz) , 7. 97 (1H, dd, J=n 
. 9, 5. 7Hz) , 8. 47 (1H, d, J*=8. 1Hz) , 8. 77 (1H, d, /=5. 3Hz) , 8. 86 (1H, brs) . 
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##0>J 7 6 

(1 R) ~ 2 -^r/Xs^V I/— 2 -^"^y— 1 

1 H-NMR (CDC1 3 ) 6 : 3. 05-3. 10 (1H, ra) , 3. 14-3. 19 (1H, m) , 3. 28-3. 32 (1H, ra) , 3. 45-3. 50 (1 
5 " H, m) , 3. 55-3. 82 (4H, m) , 4. 71 (1H, brs) , 5. 19 (1H, s) , 7. 29-7. 41 (5H, ra) . 
#5|0iJ 7 7 

( 1 R) - 2 V 4-4 2 -Osr* y - l - y A-y^- 

y w< Vif ^ ^. /V Jfc ^^/u 

6 9 t I^^O^'fe^T^M^^)^'^^ L.fc 0 
10 1 H-NMR (CDC1 3 ) 8 : 2. 43 (3H, s) , 3. 35-3. 61 (8H, m) , 6. 11 (1H, s) , 7. 31 (2H, d, ^8. 1Hz) , 7. 
34 (5H, s) , 7. 81 (2H, d, j^8. 1Hz) . 

mmm 143 

(1R) -2- ( ( (1R) -1-^^-2- (7- ( ( (1 S) 

15 -^ao ^^vt-) 7^y) - 1 -t'p v 5 ^- 3— r/^^y— 

1 9 ir^^^-T^M^^^^bfCo 
1 H-NMR (CDCI3 ) 8 : 1. 16 (3H, d, J^6. 2Hz) , 2. 71 (1H, dd, >12. 2, 9. 4Hz) , 2. 86 (2H, m) , 2. 91 
(1H, dd, >12. 2, 3. 4Hz) , 3. 07-3. 15 (1H, m) , 3. 19-3. 22 (1H, m) , 3. 34-3. 36 (1H, ra) , 3. 50-3 
. 63 (6H, m) , 4. 64 (1H, dd, J^. 4, 3. 4Hz) , 6. 03 (1H, s) , 6. 74(1H, d, J-l. 8Hz) , 6. 98 (1H, t, / 
20 =7. 8Hz) , 7. 03 (1H, s) , 7. 21-7. 26 (2H, m) , 7. 36-7. 45 (3H, m) , 7. 56-7. 58 (2H, m) , 7. 66 (1H, 
dt, >6. 2, 1. 7Hz) , 8. 48 (1H, dd, J^4. 7, 1. 3Hz) , 8. 53 (1H, d, J=l. 7Hz) , 8. 90 (1H, brs) . 

mmm 144 

(2S) - ((3- ((2R) -2- ( ((2R) - 2-fc Fn^-2-t i y^ 

mmm 1 2 o t mm<D^m^xmm^^^^o 

1 H-NMR (CD 3 OD) 5 : 1. 33 (3H, d, >6. 5Hz) , 3. 02 (1H, dd, >14. 3, 8. 8Hz) , 3. 23-3. 37 (3H, m) 
, 3. 62-3. 69 (1H, m) , 5. 13 (1H, dd, >9. 9, 3. 1Hz) , 5. 93 (1H, s) , 6. 59 (1H, d, J=7. 7Hz) , 6. 89 
(1H, dd, J=8. 0, 7. 7Hz) , 7. 20 (1H, d, J±, 8. 0Hz) , 7. 21 (1H, s) , 7. 33-7. 43 (3H, m) , 7. 64-7. 6 
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6 (2H, m) , 7. 78 (1H, dd, J±8. 0, 4. 3Hz) , 8. 24 (1H, d, J±8. OHz) , 8. 68 (1H, d, J^4. 3Hz) , 8. 75 ( 
1H, s). 

7 8 

3- (2-7v?Kxf;w) -7- (^y^t^r^) -1H — f 1/ Y—A/ 

5 MfftifcT; 2- ( 7- (^i/v^^ix) -1H f ^ K-/W 3--fM 

/ — /V (1. 6 5g, 6. 17mmol)«f^(2 0mL) ^ M> 
xf;l/7^X (1. 7 2mL, 12. 3 mm o 1 ) t^it^ 9 l/7>fVfo~ A< ( 0 . 6 
mL, 7. 7 8mmo 1) SrJP^T, 1 6t$lffl»#Lfc„ KJfcJfc3:7kfc:2M*-C 

SrJV, N—i?yi "f-jVi^jVKT % K (2 0mL) KigtfffU TS*ffr*-MJpA (1.0 
Og, 15. 4mmo 1) %MtCX 6 0 "CC 3 BtRS^Jft Lfc„ ^^TKl-fe^T^ 

15 V mfsUftyJ*? (a ^^fy-|HI*f';V= 10:1-^3:1 

-1:1) T^»iii8LtfI^ (1. 5 2g, W8 4%) &#fc 0 
1 H-NMR (CDClj ) 8 : 3. 05 (2H, t, ^=7. 2Hz) , 3. 56 (2H, t, J=7. 2Hz) , 5. 20 (2H, s) , 6. 74 (1H, d, 
j£=7. 7Hz) , 7. 02-7. 06 (2H, m) , 7. 21 (1H, d, J*=8. OHz) , 7. 34-7. 43 (3H, ra) , 7. 47-7. 49 (2H, m) 
,8. 42(lH,brs). 

20 03$M 7 9 

2 - ( 7 - (^O-i^/^^v-) - lH-^y K— A*— 3 — Y/V) =^A/7 % V 

ii^t^Tx 3- (2-7^Kxf;u) -7- (^^/M^vO -lH-^K 
—/I/ (5. 1 O g, 17. 4mmo 1) <D\f])^> (1 0 OmL) ~tK (1 O OmL 
) f&Wfc, MJ7x^M^7>fy (5. 0 2g, 19. lmmol) ttit, ^ 
25 tat? 1 8 B#B8SI# bfc 0 RJtfi^ftSrTK^fcrtt:^ n n Tfs/kAT^iBtttU Lfc ^r*8SSr 

tfrFPT^*— a ^= 5 O : 1~> 1 0 : 1) tf^SMtlKb 

tT^Mfb^ (4. 38g, Jfcs£9 5%) £#7t 0 
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1 H-NMR (CDC1 3 ) 6 : 2. 89 (2H, t, >6. 8Hz) , 3. 02 (2H, t, >6. 8Hz) , 5. 21 (2H, s) , 6. 73 (1H, d, 
JS=7. 7Hz) , 7. 01 (1H, d, J±2. 1Hz) , 7. 02 (1H, dd, JE=8. 0, 7. 7Hz) , 7. 24 (1H, d, J±8. OHz) , 7. 34 
-7. 43 (3H, m) , 7. 47-7. 49 (2H, m) , 8. 29 (1H, brs) . 
#%0iJ 8 0 

5 (2R) -N- (2- (7- -lH-^yK-^-3— ^ 

?vv-) -2-fc Kn^v'-2-t p IJ^^-3 — f/KTi? hT5 K 

1 H-NMR (CDC1 3 ) 5 : 2. 82-2. 97 (2H, ra) , 3. 54-3. 65 (2H, m) , 4. 99 (1H, s) , 5. 20 (2H, s) , 6. 37 ( 
1H, t, >5. 3Hz) , 6. 73 (1H, d, J±l. 6Hz) , 6. 80 (1H, d, J=2. 2Hz) , 7. 02 (1H, dd, ^8. 0, 7. 6Hz) 
10 , 7. 16 (1H, d, >8. OHz) , 7. 22 (1H, dd, J±l. 9, 4. 8Hz) , 7. 33-7. 42 (3H, ra) , 7. 47-7. 49 (2H, m) 
, 7. 65 (1H, dt, J±l. 9, 1. 8Hz) , 8. 44 (1H, brs) , 8. 47 (1H, dd, >4. 8, 1. 6Hz) , 8. 52 (1H, d, J±2 
. 1Hz). 

8 1 

2 - ( 7 - (^l^v 5 /^^ vO - lH-^fy K— A*— 3 (M z^f-As ( ( 2 R) - 

15 2-t Kn *cZ/- 2 — 1° U 5?^— 3 —^;V^^;V) %/U/< % t e r t -Zf^/V 
##i6 2 N ##0!I6 3 i:l^«(7)^^T^^b^^^Ufc 0 
IR(ATR(^tt®I|Xfe)/FT-IR, cm" 1 ) :3320, 1670, 1577, 1411, 1365, 1257, 1226, 1161, 10 
45, 1026. 
#%M 8 2 

20 2 - ( 7 - (^Vv^l^arvO - 1 H-^T ^ K — 3 -> f M ( ( 2 R) - 

2 _ t° y i^^— 3 — *f /V— 2 - ( ( h D ^^/Vi/ V /^) ^-^rix) a^/l") 5: ^ 

@£ t e r t —Zf^-JV 

IR(ATR(^S#t®lRfe)/FT-IR, cm- 1 ) : 1685, 1577, 1454, 1408, 1365, 1230, 1164, 1087. 
25 8 3 

2- (7-fc Kn^>-1H — J-^/V ( (2R) - 2 - fc° y 
i?^- 3 — < /W- 2 - ( (hp xf^i/JI/i/) ^3^) s-f-M AA"*S. ^Bfc £ e r 

&%M6 5 i^i^^^ttl^^^tfeo 
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IR(ATR(^&®HXi£)/FT-IR, cm" 1 ) :3340, 1670, 1577, 1473, 1457, 1411, 1365, 1238, 11 
61, 1088. 

mmm 145 

(1R) -2- ( (2- (7- ( ( (IS) -l-^f;v-2- ; t;^!)y-4-'f 
5 )V- 2 -ir^r V Jr**/) - 1 H-4 1/ K*- A— 3 -A M T % / ) 

- 1 — try v^- 3 — f/K^y — ^ 
nism i 9 tmm<DxmzxmMib&m*&f$.^fr 0 

1 H-NMR (CDC1 3 ) 6 : 1. 65 (3H, d, J±Q. 6Hz) , 2. 69 (1H, dd, >12. 2, 9. 3Hz) , 2. 93 (1H, dd, ^=12 
. 2, 3. 4Hz) , 2. 94-3. 08 (4H, m) , 3. 41-3. 61 (8H, m) , 4. 70 (1H, dd, J^=9. 3, 3. 4Hz) , 5. 15 (1H, q 
10 , j^6. 6Hz) , 6. 63 (1H, d, J=l. 7Hz) , 6. 99 (1H, dd, J±8. 0, 7. 7Hz) , 7. 01 (1H, d, >1. 8Hz) , 7. 2 
3-7. 26 (2H, m) , 7. 69 (1H, d, J±l. 9Hz) , 8. 49 (1H, dd, J±4, 8, 1. 3Hz) , 8. 55 (1H, d, J^l. 8Hz) , 
8. 83(lH,brs). 
MlfcW 14 6 

(2S) - 2- ( (3- (2- ( ( (2R) - 2-t Kp =3f 2 - tf y v 5 ^- 3 - 
15 4,v^>V) 75/) -lH-^fyK-^-7 — C/V') ^"^) Zfn^m 

1 H-NMR (DMSO-d 6 ) 5 : 1. 55 (3H, d, J=6. 6Hz) , 2. 60-2. 90 (5H, m) , 3. 02 (1H, dd, ^12. 3, 3. 3H 
z) , 4. 60 (1H, q, ^=6. 6Hz) , 4. 93 (1H, dd, J=9. 9, 3. 3Hz) , 6. 50 (1H, d, J±l. 7Hz) , 6. 70 (1H, dd 
, >7. 9, 7. 7Hz) , 6. 78 (1H, d, >1. 8Hz) , 6. 91 (1H, d, ^=7. 9Hz) , 7. 38 (1H, dd, J±l. 7, 4. 7Hz) 
20 , 7. 79 (1H, ddd, J±l. 7, 1. 8, 1. 5Hz) , 8. 49 (1H, dd, ^4. 7, 1. 5Hz) , 8. 59 (1H, d, J=l. 8Hz) , 10 
. 87 (1H, d, J±l. 6Hz) . 

m&m 147 

(1R) -2- ( (2- (7- ( ( (IS) -2-^^-1- (r*A*fc V V- 4 - 
A /i,7$~/u) -7u\f>V) Or^s) — 1 H — 11/ 3 — 1 AA ^/U) T5; 

25 7) -1-tfy /l^^/ — ;v 

mmmi 1 9 i:iRim^?fe^T^M'fb^^'a-^bfc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 11 (3H, d, J±6. 8Hz) , 1. 20 (3H, d, J^6. 6Hz) , 2. 23-2. 32 (1H, m) , 2. 70 ( 
1H, dd, >12. 3, 9. 5Hz) , 2. 95 (1H, dd, J=12. 3, 3. 5Hz) , 2. 96-3. 07 (3H, ra), 3. 36-3. 37 (2H, ra 
) , 3. 48-3. 67 (6H, ra) , 3. 76-3. 79 (1H, ra) , 4. 62 (1H, d, J=l. 8Hz) , 4. 73 (1H, dd, >9. 5, 3. 5Hz 
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) , 6. 67 (1H, d, J=l. 7Hz) , 6. 99 (1H, dd, J=8. 0, 7. 7Hz) , 7. 03 (1H, d, J=l. 9Hz) , 7. 25 (1H, dd, 
J=l. 9, 4. 8Hz) , 7. 25 (1H, d, J*=8. OHz) , 7. 68 (1H, ddd, ^=7. 9, 2. 0, 1. 6Hz) , 8. 49 (1H, dd, j^4 
. 8, 1. 6Hz) , 8. 55 (1H, d, J=2. OHz) , 8. 69 (1H, brs) . 

nmm 1 4 s 

5 (2S) -2- ( (3- (2- ( ( (2R) - 2-t Ko^-2-t°!J^y-3- 
/V^^/V) 7^/) — 1 H — i > K— A"- 7 -4>V) -3-^=f- 

As"f9 >m • 2 hV 7^to|»ft 

12 0 i|W|«0^ife|J:T*JHfl2'fr*l*^U/t. 
1 H-NMR (CD 3 OD) 5 : 1. 19 (3H, d, J=6. 9Hz) , 1. 24 (3H, d, ^=6. 9Hz) , 2. 35-2. 45 (1H, m) , 3. 23- 
10 3. 31 (3H, m) , 3. 41-3. 47 (3H, m) , 4. 66 (1H, d, >5. 1Hz) , 5. 28 (1H, dd, J=9. 9, 3. OHz) , 6. 58 ( 
1H, d, >7. 7Hz) , 6. 99 (1H, dd, >7. 9, 7. 7Hz) , 7. 22 (1H, s) , 7. 26 (1H, d, >7. 9Hz) , 8. 04 (1H 
, brt, J^6Hz) , 8. 50 (1H, d, ^8. 1Hz) , 8. 84-8. 90 (2H, ra) . 
##09 8 4 

2 — (7 - { [ (IS) — 1 — t^JV— 2 — ^/Wfc !J y-4— <^-2-t^ya:f 

3 - ( 2 - t Kn ^v^^/V-) - 1 H — >f ^ /U— 7 — A> ( 1 . O 5 g , 5 
. 9 3mmo 1) <ON, N-V* f/U*Mr 5 K (2 OmL) (1R) - 

x 2-^/k^y ^-4--T^-2-^-^y^^ 4-^/WO"t?^* 

/U^^^^^/l^ (2. 7 9g, 8. 9 0mmol) b fcWt* V & & ( 1 • 3g, 9. 
20 4 lmmo 1) ^Pit6 OtJT? 5 mfflMW M^IItRt, zKfcl&ttT 

^ n-D n p ^ y - /V=5 0 : 1^30 : l) -C#lSM*|Bi UTSE 

mit&to (1.29 g , Jfc§P 6 8 %) 3r#fc 0 
25 1 H-NMR (DMS0-d 6 ) 8 : 1. 63 (1H, t, >6. 1Hz) , 1. 66 (3H, d, ^6. 7Hz) , 3. 02 (2H, td, >6. 3, 0. 
4Hz) , 3. 43-3. 74 (8H, m) , 3. 90 (1H, td, ^6. 3, 6. 1Hz) , 5. 15 (1H, q, 7Hz) , 6. 64 (1H, d, J 
=7. 7Hz) , 7. 00 (1H, dd, J=7. 9, 7. 7Hz) , 7. 07 (1H, d, J=2. 3Hz) , 7. 29 (1H, d, J±l. 9Hz) , 8. 73 ( 
1H, brs) . 
###ij 8 5 
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(7- { [ (IS) - 1 - ^ f ^- 2 - ^/^ !) y- 4 -'f 2 - y ;>] 
jr*l/} — 1 H— y Y—^— 3 — f/tO 7th7^7tK 

24i: I^^©^^T^M^^?r^ Ufc Q 
1 H-NMR (CDC1 3 ) 5 : 1. 65 (3H, d, J^6. 7Hz) , 3. 42-3. 62 (8H, tn) , 3. 78 (2H, dd, J=2. 5, 0. 7Hz) , 
5 5. 15(lH,q, J^6. 7Hz), 7.02 (lH,dd,^8.0, 7.7Hz),7. 12(1H, d, >2. 4Hz), 7. 18(1H, d, ^=8 
. 0Hz) , 9. 00 (1H, brs) , 9. 74 (1H, t, >2. 5Hz) . 

mmm 149 

4-((lR, 2S) -1-t { [2- (7 - { [ (IS) - 1 — ;* 

=f-)V- 2 -^/l^7j> U ^- 4 — > f /V- 2 -^-=3ry^^/W] ^-=3rV} - 1 H — f ^ F— JV 

10 -3— f/l") ^^/V] 75/} ~f^\fjV) 

H»!l3 0 ^^O^fe^T^M^^^-a-^UfCo 
1 H-NMR (CDC1 3 ) 5 : 1. 18 (3H, d, ^6. 3Hz) , 1. 68 (3H, d, ^6. 7Hz) , 2. 59-2. 65 (2H, ra) , 2. 74- 
2. 81 (1H, m) , 2. 86-2. 92 (1H, m) , 3. 00-3. 05 (1H, m) , 3. 61-3. 83 (8H, m) , 4. 19 (1H, d, J=7. 8H 
z) , 5. 19 (1H, q, ^6. 7Hz) , 6. 30 (2H, d, >8. 5Hz) , 6. 32 (1H, d, J±l. 5Hz) , 6. 64 (1H, d, J=2. 2 

15 Hz) , 6. 75 (2H, d, J=8. 5Hz) , 6. 90 (1H, dd, J^8. 0, 7. 6Hz) , 7. 18 (1H, d, >8. 0Hz) , 8. 59 (1H, b 
rs). 

mmm 150 

(2S) -2- { [3- (2- { [ (IS, 2R) -2-tKP^-2- (4-fc 
Kn *^-7^~/U) - 1 =f-)V^;V\ 75/} - 1 H — ^ K— 7 

20 -4^1 tt^y} ^vs^m 

mmm 120 tmm<o^m\^xmmit^^j^vtco 

1 H-NMR (DMS0-d 6 ) 5 : 0. 89 (3H, d, J±6. 6Hz) , 1. 54 (3H, d, J=6. 8Hz) , 2. 49-2. 53 (1H, ra) , 2. 6 
2-2. 75 (1H, ra) , 2. 94-3. 04 (2H, ra) , 3. 16 (1H, brs) , 4. 58 (1H, q, ^6. 8Hz) , 4. 99 (1H, brs) , 6 
. 51 (1H, d, J=7. 6Hz) , 6. 67 (2H, d, J±8. 3Hz) , 6. 73 (1H, s) , 6. 75 (1H, dd, J=7. 9, 7. 6Hz) , 6. 9 
25 0 (1H, d, >7. 9Hz) , 7. 08 (2H, d, ^8. 3Hz) , 9. 49 (1H, brs) , 10. 82 (1H, s) . 
8 6 

2- (7- { [ (1R) -1— tV-fr— 2-*^* V IS— 4— 4 As- 2. -Jr*?^ 
AA tti/) -lH-^^K^-3-^) ^ As 

##^j8 4 kmM<Dj>m\z.xmm4k&Vd*&m^tio 
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1 H-NMR (CDC1 3 ) 8:1. 63 (1H, t, J±6. 1Hz) , 1. 65 (3H, d, >6. 7Hz) , 3. 02 (2H, t, ^6. 2Hz) , 3. 
43-3. 63 (m, 8H) , 3. 90 (2H, td, J^6. 2, 6. 1Hz) , 5. 14 (1H, q, J±6. 7Hz) , 6. 64 (1H, d, J=7. 7Hz) 
, 7. 00 (1H, t, J±l. 8Hz) , 7. 06 (1H, d, J±1. 2Hz) , 7. 27 (1H, d, >7. 4Hz) , 8. 70 (brs, 1H) . 

8 7 

5 (7- { C (1R) - l-^f-/^- 2-*/Wfr Dis- ■4—<4A'-2r-tt y^jUj 
Or^s) - 1 H — ( ^ Y—fr— 3 — i )V) K 

1 H-NMR (CDC1 3 ) 5 : 1. 66 (3H, d, >6. 7Hz) , 3. 43-3. 63 (8H, ra) , 3. 79 (2H, dd, J=2. 4, 0. 65Hz) 
, 5. 15 (1H, q, ^6. 7Hz) , 6. 67 (1H, d, >7. 7Hz) , 7. 03 (1H, t, J±l. 8Hz) , 7. 16 (1H, d, J±2. 4Hz 
10 ) , 7. 19 (1H, d, J^8. 0Hz) , 9. 76 (t, 1H, J±2. 5Hz) . 
15 1 

4- ( (1R, 2S) -l-kKP^-2- { [2- (7- { [ (1R) -I-* 

j-jv— 2— ^e/u^]) 2— X^y^J-jv] jr^i'} -lH-^yK^v 

-3 — (M ^tv\ r^/} tvu) -J:*.; 
15 mmm zoh mm^m^xmmit^^^. 

1 H-NMR (CDCI3 ) 5 : 1. 24 (3H, d, ^6. 1Hz) , 1. 69 (3H, d, ^6. 7Hz) , 2. 47-2. 54 (1H, m) , 2. 61- 

2. 73 (2H, m) , 2. 61-2. 73 (2H, m) , 2. 97-3. 03 (2H, m) , 3. 65-3. 91 (8H, m) , 4. 12 (1H, d, ^8. 5H 
z) , 5. 22 (1H, q, >6. 7Hz) , 6. 25 (1H, d, J=l . 6Hz) , 6. 27-6. 31 (2H, m) , 6. 60 (1H, d, J=l. 6Hz) 
, 6. 66-6. 70 (2H, m) , 6. 91 (1H, t, J=l. 8Hz) , 7. 13 (1H, d, J±8. 0Hz) , 8. 26 (brs, 1H) . 

20 nffiM 15 2 

(2R) - 2- { [3 - (2- { [ (IS, 2R) -2-fc Yu*c*S-2- (4-t 

mmmi 2 o tmm^m^xmm^^^^o 

25 1 H-NMR (CD 3 OD) 8 : 1. 07 (3H, d, ^6. 7Hz) , 1. 68 (3H, d, >6. 8Hz) , 3. 17-3. 20 (2H, m) , 3. 35- 

3. 42 (3H, tn) , 4. 91-5. 00 (2H, m) , 6. 59 (1H, d, Jhl. 7Hz) , 6. 76 (2H, d, ^8. 6Hz) , 6. 96 (1H, t, 
>7. 9Hz) , 7. 1 1 (2H, d, J±S. 6Hz) , 7. 18 (1H, s) , 7. 23 (1H, d, J±l. 9Hz) . 
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(1R) - 2- [7- (^iXvvl^^rv') -lH-^fyK-/W3-^;H -I-* 
f;kxf /l/*;W^ yl t e r t —^^JV 

SlSISCiSETx ( l R) - 2 - [ 7 - ^VJjvUr^y-) -lH-^y 3 - 

^/V] -l-^f/l^xf/l/T^y (3. 0 9g, 11. Ommo 1 ) (OT h7t Kp 
5 7?y (1 0 OmL) » f e r t -^f /V (3. 8 0 m L , 16. 

5mmo 1) &MtlX, MM.X 6 0 9&mffl;W bfc„ S^^fP^TKirTK^ © 1 : 
l?l^^fc^T^^^T^@BttmUfc 0 ^®%iafP^7K-e^L. 

ovh^77^- -^^^-^^7^= 3 : 1) x^nmm^xmmit^-m 

10 (3. 7 0g, W8 8%) £#fc Q 

1 H-NMR (CDCI3 ) 5 : 1. 11 (3H, d, >6. 4Hz) , 1. 43 (9H, s) , 2. 84 (1H, dd, >14. 8, 7. 2Hz) , 2. 95 
(1H, dd, ^14. 8, 5. 2Hz) , 4. 01 (1H, brs) , 4. 45 (1H, brs) , 5. 20 (2H, s) , 6. 72 (1H, d, J=7. 2Hz 
) , 6. 99 (1H, d, J±2. 4Hz) , 7. 02 (1H, dd, J=l. 6, 7. 2Hz) , 7. 34-7. 43 (3H, m) , 7. 46-7. 49 (2H, ra 
),8. 28(lH,brs). 

15 8 9 

(1R) -1-^/^-2- (7- { C (IS) -l-^fA'-2- J E^*yy-4 

-^yv— 2-^-=ary^^7i^] ^-=¥^y} -iH-^yK-^-3-^/v) j^/i^/w^ 

^ t e r t —-f=f-;V 

(1R) -2 - [7- (^^vvl^^iy) -1H — <^Y—jV-Z-^;V\ -1- 
20 / f ;Hf t e r i -^f /I' ( 1 . Og, 2. 63mmol) 

/-;M3 0mL)», 10%^7^!)^i (5 0%wet, 1. 0 g ) <Sr7JP 

LfCo m&KN, AT-v?^fM7VA7 5 K (5mL) &fln*.-a8#U !> £ 

A (5 8 lmg, 4. 2 lmmo 1) t (1R) - 1 -P 1 2 -^-/^ ]) 4 

25 — { ;V-2-^r^-y=^^-JV ±—*^jV^l/1tl/^)Vifry^^?* , T}V{\. 24g, 
3. 9 5mmo 1) SrJPfcT 5 5 «CT?8t#Lfc, M^»IU «Sft*8foK£: 

7^^o^f^77^- n n Tls/i/ A->^7 p n - ^ ^ / 1 0 0 : l) 
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■vftmffimvxmmit&w a. 0 3 g , «x$6 3%) zmt. 

1 H-NMR (CDCI3 ) 8 : 1. 11 (3H, d, J=6. 4Hz) , 1. 43 (9H, s) , 1. 66 (3H, d, J±6. 8Hz) , 2. 83 (1H, dd 
, Jfel4, 6. 8Hz) , 2. 94 (1H, dd, js=5. 2Hz) , 3. 39-3. 51 (2H, m) , 3. 55-3. 65 (6H, m) , 4. 00 (1H, br 
s) , 4. 45 (1H, brs) , 5. 13 (1H, q, >6. 8Hz) , 6. 63 (1H, d, J=l. 6Hz) , 6. 99 (1H, dd, >8. 0, 7. 6H 
5 z) , 7. 01 (1H, s) , 7. 29 (1H, d, J^8Hz) , 8. 55 (1H, brs) . 

&i%m 9 0 

(1R) -l-pt?VW-2- (7 - { [ (1 S) -l-^;V-2-^*!ly-4 
— f /V- 2 -^y^^] ^v'} - 1 H — i is K— A— 3 — T /U) suf-tVT % V 
(1R) -1-^^-2- (7- { [ (IS) -l-^f^-2-^!)y- 

/<5^»ter t-^(l. 0 3g, 2. 3 9mmol) ©nh=MI;Kl 
OmL) ^^l-s i/*.&MSt (8 6 Omg, 9. 5 5mmo 1) ^RiT, 5H#rafln8& 

Jim bfc„ sjts?R©i§itsr«ES* a&t- 1 o v v j^imm 

(10:1) n&m&toz-rfrm\^rc 0 mmm&i&fcifc&xv v& 

15 T»<6j» U ^SSESre*i"« - ^ ^ 9 MM&d* ( 6 2 6 m g , IR* 7 9 %) 

o 

1 H-NMR (CDC1 3 ) 6 : 1. 16 (3H, d, ^6. 4Hz) , 1. 66 (3H, d, J^6. 8Hz) , 2. 63 (1H, dd, J±8. 4, 14. 8 
Hz) , 2. 86 (1H, ddd, J±0. 8, 4. 8, 14. 4Hz) , 3. 25-3. 30 (1H, m) , 3. 40-3. 52 (2H, m) , 3. 58-3. 62 
(6H, m) , 5. 13 (1H, q, J±6. 8Hz) , 6. 64 (1H, d, J^=7. 6Hz) , 6. 99 (1H, dd, >8. 0, 8. 0Hz) , 7. 27 (1 
20 H,d,J^8.0Hz),8.55(lH,brs). 

mm 153 

(1R) -1- (3-^PP7^) -2- { [ (1R) -1-^^-2- (7 
_ { [ (is) -l-^f^-2-^;V*!)y-4 — f/k-2-t^y3i^] 
v-} - 1 H — f V K— A'— 3— 4 A*) ^A^ 75/} ^ / — /V • 4safe& 

25 mmm lost nm^m^xmrn^mt^ bfc 0 

1 H-NMR (CD 3 OD) 5 : 1. 31 (3H, d, ^=6. 5Hz) , 1. 63 (3H, d, J=6. 6Hz) , 3. 00 (1H, dd, J±9. 0, 14. 3 
Hz) , 3. 16-3. 27 (3H, m) , 3. 40-3. 43 (1H, ra) , 3. 57-3. 72 (8H, m) , 4. 93 (1H, dd, J^3. 3, 9. 9Hz) 
, 5. 35 (1H, q, J^6. 6Hz) , 6. 62 (1H, d, J=%. 0Hz) , 6. 96 (1H, dd, J±7. 9, 7. 9Hz) , 7. 18 (1H, s) , 7 
. 23 (1H, d, >8. 0Hz) , 7. 29-7. 40 (3H, m) , 7. 45 (1H, s) . 



■v WO 03/106418 



PCT/JP03/07382 



13 8 

mmm 154 

(2S) -2- { [3- ( (2R) -2- { [ (2R) -2- (3-^Pn7z^ 
) _ 2 - 1 KD^^/xf^] 757} fcVl') - 1 H — ( ^ K— As- 7 -4 >v~\ 

5 H»J1 2 0 iPi©»Ttift^Sr^ tfc o 

1 H-NMR (CD 3 0D) 8 : 1. 16 (3H, d, j^6. 4Hz) , 1. 60 (3H, d, ^6. 7Hz) , 2. 78-2. 98 (4H, ra) , 3. 21- 
3. 26 (1H, m) , 4. 70-4. 76 (2H, m) , 6. 57 (1H, d, J±l. 7Hz) , 6. 86 (1H, dd, >7. 8, 7. 9Hz) , 7. 00 ( 
1H, s) , 7. 07 (1H, d, J=7. 7Hz) , 7. 14-7. 16 (1H, m) , 7. 22-7. 25 (2H, m) , 7. 34 (1H, s) . 
#%$J 9 1 

10 (1R) - 1 (7- { C (1R) -l-^f/V-2-^*!)y-4 

/v- 2 -^y^^vv] - 1 H — i > K— /v- 3 — f /w) m^/w^/w^ 

5: t e r t —-f'f-JV 

1 H-NMR (CDC1 3 ) 5 : 1. 11 (3H, d, ^=6. 6Hz) , 1. 44 (9H, s) , 1. 66 (3H, d, J±6. 7Hz) , 2. 83 (1H, dd 
15 , ^=14, 6. 9Hz) , 2. 94 (1H, dd, J±\A, 5. 2Hz) , 3. 48-3. 57 (8H, m) , 4. 40 (1H, m) , 4. 38-4. 48 (1H 
, m) , 5. 14 (1H, q, J=6. 7Hz) , 6. 63 (1H, d, J=l. 7Hz) , 6. 99 (1H, t, J±l. 9Hz) , 7. 01 (1H, d, >2. 
1Hz) , 7. 29 (1H, d, ^8. 0Hz) , 8. 57 (1H, brs) . 
9 2 

(1R) -l-*?-;V-2- (7- { C (1R) -1-^^-2-^/W^y ^-4 
20 -^/u-2-^y=^f-/^l -lH-^yK^V-3-^f/V) 

1 H-NMR (CDC1 3 ) 8 : 1. 16 (3H, d, >6. 3Hz) , 1. 66 (3H, d, ^6. 7Hz) , 2. 64 (1H, dd, ^14, 8. 2Hz 
) , 2. 85 (1H, dd, >14, 5. 0Hz) , 3. 23-3. 31 (1H, m) , 3. 41-3. 62 (8H, ra) , 5. 14 (1H, q, ^6. 7Hz) 
, 6. 64 (1H, d, J^7. 7Hz) , 6. 99 (1H, t, J=l. 8Hz) , 7. 04 (1H, d, >2. 1Hz) , 7. 27 (1H, d, J±l. 9Hz 
25 ), 8.55(lH,s). 

mnm 155 

(1R) -1- (3-^no7i^) -2- { [ ( 1 R) (7 

— { [ (ir) — l— tJ-sv— 2— ^e/isftV 4— ^ijv— 2— ^y^^-M #5- 

v-} - 1 H — T ^ K— 3 —JM x-f-A'l T^/} A* 
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mmrni o 8 tmm<D%mzxmmfc&m%&mi>fr 0 

1 H-NMR (CDC1 3 ) 5 : 1. 11 (3H, d, J±6. 2Hz) , 1. 63 (3H, d, ^6. 6Hz) , 2. 66 (1H, dd, J^12, 9. 1Hz 
) , 2. 75-2. 84 (2H, m) , 2. 85 (1H, dd, J=12, 3. 6Hz) , 3. 00-3. 05 (1H, m) , 3. 39-3. 59 (8H, ra) , 4. 
51 (1H, dd, J^=9. 0, 3. 4Hz) , 5. 14 (1H, q, J=6. 7Hz) , 6. 60 (1H, d, J=7. 7Hz) , 6. 97 (1H, s) , 6. 98 
5 (1H, t, J±7. 9Hz) , 7. 14-7. 24 (4H, m) , 7. 32 (1H, s) , 8. 92 (brs, 1H) . 

mmm 1 5 6 

(2R) -2- { [3- ( (2R) -2- { [ (2R) -2- (3-^n7x=;V 
) _ 2 - 1 Kndf-i/xf/H 757} tVk) - 1 H — < s F— 7 — >f *<*] 

10 mfe^ij 120i: l^^co^fe^T^^b^Sr^ Ufc„ 

1 H-NMR (DMSO-de ) 5 : 0. 91 (3H, d, J±6. 2Hz) , 1. 55 (3H, d, J£*6. 7Hz) , 2. 50-2. 55 (1H, m) , 2. 7 
7-2. 85 (2H, ra) , 2. 94-2. 97 (1H, m) , 3. 04 (2H, m) , 4. 65-4. 70 (1H, ra) , 4. 79-4. 82 (1H, m) , 6. 7 
6 (1H, t, J±7. 8Hz) , 6. 91 (1H, s) , 7. 00 (1H, d, >8. 0Hz) , 7. 30-7. 38 (3H, m) , 7. 43 (1H, s) , 7. 
48 (1H, d, J±l. 7Hz) , 10. 9 (s, 1H) . 

15 9 3 

(l s) — 2-^e/i^y 4 2 -t^y- l — 7x-;wx^y- 

1 H-NMR (CDC1 3 ) 8 : 3. 05-3. 10 (1H, m) , 3. 14-3. 19 (1H, m) , 3. 28-3. 33 (1H, m) , 3. 45-3. 50 (1 
H, m) , 3. 54-3. 83 (4H, ra) , 4. 70 (1H, brs) , 5. 19 (1H, s) , 7. 30-7. 41 (5H, ra) . 
20 ##0>J 9 4 

(1 s) - 2-^-^*}; ^- 4 )V— 2 -t^y- 1 —y^=-;v^^-;v 4-7^- 
/W< 1/7* ;vi$s x "f/V 

1 H-NMR (CDC1 3 ) 5 : 2. 43 (3H, s) , 3. 35-3. 61 (8H, m) , 6. 12 (1H, s) , 7. 31 (2H, d, J±8. 4Hz) , 7. 
25 34 (5H, s) , 7. 81 (2H, d, ^=8. 4Hz) . 

mmm 157 

(2R) - { [3- ( (2R) -2 - { [ (2R) -2-fc Kn 2 - fcT y V> 

- 3 — -f/kcc^/W] 7^y} -7° ci fcVl') - lH-fy K— 7 ->f /l7J ^ V} ( 



WO 03/106418 



PCT/JP03/07382 



14 0 

mnami 1 9s mm.mi 2 o t^^^-cti^^ufc, 

1 H-NMR (CD 3 OD) 5 : 1. 33 (3H, d, J±6. 5Hz) , 3. 20 (1H, dd, J=U, 9. OHz) , 3. 25-3. 31 (2H, m) , 3 
. 39 (1H, ddd, ^=13, 4. 1, 3. 4Hz) , 3. 62-3. 70 (1H, m) , 5. 21 (1H, dd, ^=9. 8, 2. 9Hz) , 5. 93 (1H, 
s) , 6. 59 (1H, d, J=7. 9Hz) , 6. 87 (1H, t, J±l. 9Hz) , 7. 19-7. 21 (1H, m) , 7. 21 (1H, s) , 7. 33-7. 
5 " 45 (3H, ra) , 7. 64-7. 66 (2H, m) , 7. 93 (1H, dd, ^=7. 4, 6. OHz) , 8. 43 (1H, d, >7. 9Hz) , 8. 76 (1H 
,d, ^4.2Hz),8. 84 (1H, s). 
#%#J 9 5 

(2 S) - 1 — ^ETUfcU ^— 4 — <tV- 1 - t^f-y- 3 - 7x=;l-7'n^y- 2 - t 
—;V 

10 ###J 6 8 £ l^«<P:£fel£TMfb£'4&<S:"£-J& bfco 

1 H-NMR (CDC1 3 ) 8 : 2. 90 (1H, dd, ^=14, 6. 7Hz) , 2. 96 (1H, dd, ^14, 6. 7Hz) , 3. 27-3. 30 (2H, 
ra) , 3. 51-3. 68 (6H, m) , 4. 59 (1H, dd, >14, 6. 7Hz) , 7. 21-7. 33 (5H, m) . 
###!| 9 6 

(1 S) — 1 — s<^i?/u— 2 — )V— 2 — ^r^y^f-A^ 

1 H-NMR (CDCI3 ) 8 : 2. 43 (3H, s) , 2. 97-3. 02 (1H, m) , 3. 07-3. 13 (2H, m) , 3. 16-3. 27 (2H, m) , 
3. 30-3. 43 (3H, m) , 3. 48-3. 59 (2H, m) , 5. 26 (1H, dd, J^8. 1, 6. 9Hz) , 7. 12-7. 14 (2H, m) , 7. 2 
4-7. 29 (5H, ra) , 7. 68 (2H, d, ^=8. 3Hz) . 

20 mmm 1 5 8 

(1R) - 2- { C (1R) - 2- (7- { [ (1R) -1— <^^-2-*/U* 

9 ^-4-^/v-2-^-^y^^-/H -iH-^yK-^-3-^) -1 

nmm 1 9 tmm(o^m^xmmit^-m^^ft 0 

25 1 H-NMR (CD 3 OD) 8 : 1. 14 (3H, d, >6. 2Hz) , 2. 75-2. 92 (5H, m) , 3. 02-3. 12 (1H, m) , 3. 24-3. 5 
6 (9H, m) , 4. 71 (1H, dd, ^8. 1, 4. 7Hz) , 5. 43 (1H, t, J±7. OHz) , 6. 53 (1H, d, J^7. 7Hz) , 6. 88 ( 
1H, dd, ^8. 0, 7. 7Hz) , 7. 02 (1H, s) , 7. 15 (1H, d, >8. OHz) , 7. 23-7. 27 (2H, m) , 7. 30-7. 34 ( 
2H, m) , 7. 36-7. 38 (2H, ra) , 7. 64 (1H, d, J=7. 9Hz) , 7. 88 (1H, s) , 8. 33 (1H, d, ^=4. 8Hz) , 8. 44 
(lH,d,^1.8Hz). 
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9 7 

(1 R) - 1 — v-^n^^riz/V— V— 4— 2 — ^ / — A 

1 H-NMR (CDC1 3 ) 6 : 1. 14-1. 22 (5H, m) , 1. 41-1. 44 (3H, ra) , 1. 64-1. 67 (1H, m) , 1. 78-1. 81 (2 
5 H, m) , 3. 43-3. 44 (2H, m) , 3. 63-3. 74 (6H, m) , 4. 19 (1H, brs) . 
9 8 

( 1 R) — 1 a^i/;l^-2-^*y V— 4 — >f A— 2 y^^A 4 

10 1 H-NMR (CDC1 3 ) 5 : 0. 90-1. 27 (5H, m), 1. 49-1. 91 (6H, ra) , 2. 45 (3H, s) , 3. 43-3. 70 (8H, ra) , 
4. 79 (1H, d, >8. 7Hz) , 7. 34 (2H, d, ^8. 2Hz) , 7. 80 (2H, d, >8. 2Hz) . 

mmm 159 

(1R) - 2- { [ (1R) -2- (7 - { C (IS) -l-v^n-^VA-2- 
^tJnP ^-4 — r/^- 2-^-dry^^] -lH-^fyK-^-3 — f /V 

15 ) - \-^^-,v^)v\ t%; \ -i-tf y >^-3 — i)v^?j—>v 
mmmi 1 9 ^^(D^&^-r^M'fb^^^ufc,, 

1 H-NMR (CDCI3) 5 :l. 17(3H,d, j^6. lHz),l. 10-1. 31 (6H, m), 1. 71-1. 74 (2H, m) , 1. 81-1. 8 
4 (2H, ra) , 1. 97-2. 05 (1H, ra) , 2. 14-2. 21 (1H, m) , 2. 70-2. 75 (1H, m) , 2. 87 (1H, d, J=<o. 2Hz) , 
2. 93 (1H, dd, ^=12, 2. 9Hz) , 3. 11-3. 14 (1H, ra) , 3. 35 (2H, m) , 3. 51-3. 70 (6H, m) , 4. 63 (1H, d 
20 , J±6. 9Hz) , 4. 68 (1H, d, J±8. 0Hz) , 6. 66 (1H, d, J=7. 7Hz) , 6. 98 (1H, t, J±l. 8Hz) , 7. 03 (1H, 
s) , 7. 22 (1H, d, >8. 2Hz) , 7. 23 (1H, d, J^7. 4Hz) , 7. 66 (1H, d, J±7. 7Hz) , 8. 49 (1H, d, >3. 9 
Hz) , 8. 52 (1H, s) , 8. 63 (1H, brs) . 
mi&M 16 0 

(2 S) -v^n-^fv-A { [3- ( (2R) -2- { C (2R) -2-fcKB^> 
25 _ 2 - 1° y i^- 3 -A ;V^jv\ 7^}/n tr/P) - 1 H— < ^ K-A- 7 -A 

n»i i 2 o i mm^m^xmmit^^^t^o 

1 H-NMR (CD 3 OD) 5 : 1. 33 (3H, d, J^6. 5Hz) , 1. 29-1. 49 (6H, m) , 1. 71-1. 74 (1H, m) , 1. 83 (3H, 
m) , 1. 95-2. 05 (2H, m) , 3. 01 (1H, dd, >14, 9. 0Hz) , 3. 25-3. 32 (1H, m) , 3. 37 (1H, dd, ^13, 3 
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. 3Hz) , 3. 66-3. 68 (1H, ra) , 4. 60 (1H, d, ^5. 4Hz) , 5. 16 (1H, dd, J±9. 9, 3. 1Hz) , 6. 53 (1H, d, 
>7. 7Hz) , 6. 94 (1H, t, J*l. 9Hz) , 7. 18 (1H, s) ; 7. 21 (1H, d, >7. 8Hz) , 7. 83 (1H, dd, J=l . 9, 
5. 5Hz) , 8. 29 (1H, d, J=8. 1Hz) , 8. 71 (1H, d, J=4. 4Hz) , 8. 78 (1H, brs) . 
9 9 

5 (2R) - 1 -^/^ !) y- 4 -^/i'- 1 - t^yy^ y- 

1 H-NMR (CDC1 3 ) 5 : 1. 00 (3H, t, >7. 4Hz) , 1. 46-1. 56 (1H, m) , 1. 65-1. 73 (1H, ra) , 3. 41-3. 4 
3 (2H, m) , 3. 63-3. 74 (6H, m) , 4. 28-4. 32 (1H, m) . 
##0 !1 10 0 

10 (1R) -1— — (A'#/l<tf=>A') -?n\?)V 4 'fvW^i?^ 

mnm 69^ mm<D-jjmz.xmm4k&VB*&f& ufc 0 

1 H-NMR (CDCI3 ) 8 : 0. 93 (3H, t, J=7. 4Hz) , 1. 81-1. 88 (2H, m) , 2. 45 (3H, s) , 3. 43-3. 64 (8H, 
m) , 5. 00 (1H, t, ^6. 7Hz) , 7. 35 (2H, d, J=%. OHz) , 7. 81 (2H, d, ^=8. 3Hz) . 

15 mmm 1 6 1 

(1R) -2- { [ (1R) -l-^^vW-2- (7- { [ (IS) -1- (^A-* 
!)y-4 — f/u*^*f=/u) yntVw] ttl'} - 1 H — { ^ K— ^- 3 — (M =c 
f-A/\ 757} - 1 -try v 5 ^- 3 — f Aszz.9J~- ;v 

mmm \ 1 9 ^pifli^^fetcrfta^^sr^u^- 

20 1 H-NMR (CDCI3 ) 5 : 1. 14-1. 18 (6H, m) , 2. 02-2. 07 (2H, m) , 2. 65 (1H, dd, >9. 4, 12. 2Hz) , 2. 
81-2. 92 (2H, ra) , 3. 04-3. 07 (1H, m) , 3. 39-3. 49 (2H, ra) , 3. 57-3. 63 (6H, m) , 4. 55 (1H, dd, J= 
3. 5, 9. 3Hz) , 4. 88 (1H, dd, J±S. 8, 7. 6Hz) , 6. 65 (1H, d, >7. 7Hz) , 7. 00 (1H, dd, J±7. 8, 7. 9H 
z) , 7. 03 (1H, d, J±2. OHz) , 7. 23-7. 26 (2H, ra) , 7. 66-7. 68 (1H, m) , 8. 50 (1H, dd, J=l. 6, 4. 8H 
z) , 8. 54 (1H, d, J±2. OHz) , 8. 58 (1H. brs) . 

25 mmm 1 6 2 

(2S) -2- { [3- ( (2R) - 2- { [ (2R) -2-t Hn 2 - try 

v^- 3 - ^;vxf;i/] 757} tVl^) - 1 H — ( ^ K— As— 7 — < AA 

21*6091 2 0 i:ra«0^fe^TWi{b^S:^Ufe. 
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1 H-NMR (CD 3 OD) 6 : 1. 13 (3H, t, J=7. 5Hz) , 1. 32 (3H, d, J±6. 5Hz) , 2. 01-2. 13 (2H, m) , 3. 00 ( 
1H, dd, >9. 1, 14. 3Hz) , 3. 25-3. 32 (2H, m) , 3. 63-3. 68 (1H, m) , 4. 80 (1H, dd, J=5. 2, 6. 7Hz) 
, 5. 26 (1H, dd, J5=3. 0, 9. 7Hz) , 6. 55 (1H, d, J=l. 7Hz) , 6. 94 (1H, dd, J±l. 9, 7. 9Hz) , 7. 18 (1H 
, s) , 7. 22 (1H, d, J=7. 8Hz) , 8. 00 (1H, dd, J=5. 7, 8. OHz) , 8. 51 (1H, d, j^8. 2Hz) , 8. 78 (1H, d 
5 ,J£=4.9Hz),8.88(lH,brs). 
10 1 

(2R) - 1 — *ynftjJ zs-A-^fr- l -t^y^y^^- i-3r— ;v 

1 H-NMR (CDC1 3 ) 6 : 0. 95 (3H, t, J±l. 2Hz) , 1. 47-1. 58 (4H, m) , 3. 40-3. 42 (2H, m) , 3. 61-3. 7 
10 4(6H,m),4. 31-4. 36(lH,m). 
10 2 

(ir) -1- (^*!)y-4-^f/v*/^=/v) -f^-tv 4-^/WO-if>^ 

15 1 H-NMR (CDCI3 ) 5 : 0. 87 (3H, t, J=7. 4Hz) , 1. 24-1. 33 (1H, m) , 1. 39-1. 48 (1H, ra) , 1. 69-1. 8 
7 (2H, ra) , 2. 45 (3H, s) , 3. 41-3. 64 (8H, m) , 5. 06 (1H, dd, ^5. 3, 8. 7Hz) , 7. 35 (2H, d, ^8. 4H 
z),7.81(2H, d, J±8. 3Hz). 
£3fe0H 6 3 

(1R) -2- { [ (1R) -1-^/1^-2- (7- { [ (IS) -1- (^/l^Js 
20 V V— ;V%;Vi$-jV) :/?VR| ttis) - 1 H— f > 3 ~4 M =^f- 

mmmi 1 9 1 mm<Djj%;izxmmik'fr%i*&f& ufc 0 

1 H-NMR (CDC1 3 ) 5 : 1. 03 (3H, t, J±l. 4Hz) , 1. 14 (3H, d, >6. 2Hz) , 1. 58-1. 72 (2H, m) , 1. 89- 
2. 05 (2H, m) , 2. 65 (1H, dd, J±9. 3, 12. 2Hz) , 2. 79-2. 92 (3H, ra) , 3. 03-3. 08 (1H, ra) , 3. 38-3. 
25 47 (2H, m) , 3. 58-3. 62 (6H, m) , 4. 55 (1H, dd, ^3. 5, 9. 2Hz) , 4. 95 (1H, dd, ^=4. 8, 8. 6Hz) , 6. 
64 (1H, d, J=7. 6Hz) , 6. 99 (1H, dd, J±l . 8, 7. 9Hz) , 7. 02 (1H, d, J=l. 9Hz) , 7. 23-7. 26 (2H, m) 
, 7. 65-7. 67 (1H, m) , 8. 50 (1H, dd, J=l. 6, 4. 8Hz) , 8. 54 (2H, m) . 

mmm 1 6 4 

(2S) -2- { [3- ( (2R) -2- { [ (2R) - 2 - 1 Fa 2 - fc° V 
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3 -^f/Wt^/l/] T ^ / } ~7u t» - lH-^y K— A*- 7 — i /U] jr*c*S 

} -<i/^^ • 2 h y 77Urf-oBfflfe» 
Hffitil l 2 o £ ^<©^i5fe^-c^S{t:^^^bfc 0 

1 H-NMR (CDj OD) 6 : 0. 99 (3H, t, ^=7. 4Hz) , 1. 32 (3H, d, J=%. 5Hz) , 1. 57-1. 67 (2H, m) , 1. 98- 
5 2. 05 (2H, m) , 3. 99 (1H, dd, ^=9. 0, 14. 3Hz) , 3. 25-3. 32 (2H, ra) , 3. 42 (1H, dd, >3. 2, 12. 7 Hz 
) , 3. 63-3. 69 (1H, m) , 4. 84 (1H, dd, ^5. 3, 7. 0Hz) , 5. 25 (1H, dd, J=3. 0, 9. 7Hz) , 6. 54 (1H, d 
, J-l. 7Hz) , 6. 94 (1H, dd, ^7. 9, 7. 9Hz) , 7. 17 (1H, s) , 7. 21 (1H, d, J±l. 9Hz) , 7. 99 (1H, dd, 
^=5. 7, 8. OHz) , 8. 50 (1H, d, j*=8. 2Hz) , 8. 78 (1H, d, ^=5. 2Hz) , 8. 87 (1H, brs) . 
MMm 16 5 

10 (1R) - 2- { [2- (7- { [ (1R) -l-^^-2-*/1^9y-4 — f 
JV- 2 —Hr*r y^;v] - 1 H-^f ^ R— A— 3 — f A) 75/} 

- 1 - t°y jv 

mmmi 1 9 tmm^m^xmmit^^^r^o 

1 H-NMR (CDC1 3 ) 5 : 1. 64 (3H, d, ^6. 7Hz) , 2. 67-2. 72 (1H, ra) , 2. 89-3. 04 (5H, m) , 3. 42-3. 6 
15 6 (8H, m) , 4. 70 (1H, m) , 5. 13 (1H, q, ^=6. 7Hz) , 6. 62 (1H, d, J=7. 6Hz) , 6. 97-7. 01 (2H, m) , 7. 
23-7. 26 (2H, ra) , 7. 68 (1H, d, >7. 8Hz) , 8. 48 (1H, d, J^4. 6Hz) , 8. 55 (1H, s) , 8. 91 (1H, brs) 

HJ{S#!1 16 6 

(2R) - 2- { [3 - (2 - { [ (2R) - 2 - fc 2 - fcT P S^- 3 - 

20 ^^^^/^] T 3; / } ^^A) -lH-'fyK-;V-7-'f^] t^rV) ^n^^ife 
• 2 MJ T7/l^n@^^ 

$l^jl 2 0 ^|^iao^^T^M^#I^^Lfc 0 
1 H-NMR (CD 3 OD) 6 : 1. 67 (3H, d, ^=6. 8Hz) , 3. 18-3. 28 (3H, m) , 3. 35-3. 41 (3H, m) , 4. 93-5. 0 
0 (1H, ra) , 5. 23 (1H, dd, J±9. 7, 2. 7Hz) , 6. 58 (1H, d, Jhl. 7Hz) , 6. 95 (1H, dd, J=7. 9, 7. 7Hz) , 
25 7. 17 (1H, s) , 7. 72 (1H, d, J±l. 9Hz) , 7. 96 (1H, brs) , 8. 45 (1H, d, ^8. 1Hz) , 8. 77 (1H, brs) , 
8. 85(lH,brs). 

mnm 1 6 7 

(1R) -2- { [2- (7- { C (1R) 
-f A** Art— fn - 1 H — < V \?—jV— 3 -4 M T 5: 
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mmmi 1 9 tmm(D^m^xmmit^m^^^tc 0 

1 H-NMR (CDC1 3 ) 8 : 1. 10 (3H, d, ^=6. 8Hz) , 1. 19 (3H, d, ^6. 8Hz) , 2. 23-2. 32 (1H, m) , 2. 68 ( 
1H, dd, J-12. 3, 9. 3Hz) , 2. 88-3. 06 (5H, m) , 3. 33-3. 36 (2H, m) , 3. 47-3. 68 (6H, m) , 4. 62 (1H 
5 , d, J±7. 8Hz) , 4. 69 (1H, dd, J=9. 3, 3. 5Hz) , 6. 66 (1H, d, J±7. 7Hz) , 6. 97-7. 00 (2H, m) , 7. 23 
-7. 26 (2H, m) , 7. 68 (1H, ddd, J±7. 9, 2. 0, 1. 6Hz) , 8. 48 (1H, dd, ^=4. 8, 1. 6Hz) , 8. 55 (1H, d, 
J=2. OHz) , 8. 78 (1H, brs) . 

mmm i68 

(2R) - 2- { [3- (2- { [ (2R) -2-fc Kb V- 2 - fcf JJ v>^- 3 - 

mmmi 2 0 tmm<D^m^xmm<t^m^^ti 0 

1 H-NMR (CD 3 OD) 8 : 1. 14 (3H, d, >6. 8Hz) , 1. 18 (3H, d, ^=6. 8Hz) , 2. 32-2. 40 (1H, m) , 3. 18- 
3. 27 (3H, m) , 3. 32-3. 40 (3H, m) , 4. 60 (1H, d, J±5. 1Hz) , 5. 21-5. 23 (1H, ra) , 6. 53 (1H, d, J=7 
15 . 7Hz) , 6. 93 (1H, dd, J=7. 9, 7. 7Hz) , 7. 18 (1H, s) , 7. 20 (1H, d, J=7. 9Hz) , 7. 96 (1H, brs) , 8. 
44 (1H, brs) , 8. 77 (1H, brs) , 8. 85 (1H, brs) . 

mmm 16 9 

(1R) - 2- { [2- (7- { C (IS) -l-^<^/U-2-^r/U^V>-^- 
20 } -1-fcT !)^V-3 — f/lo^/— /]✓ 

mmmi 1 9 1 mm^m-xmmit^m^^ ufc D 

1 H-NMR (CDCI3 ) 5 : 2. 68 (1H, dd, ^12. 2, 9. 3Hz) , 2. 89-3. 09 (6H, ra) , 3. 28-3. 36 (5H, ra) , 3. 
51-3. 60 (4H, m) , 4. 70 (1H, dd, J=9. 3, 3. 4Hz) , 5. 15 (1H, t, /=6. 9Hz) , 6. 56 (1H, d, J±l. 6Hz) 
, 6. 93-6. 97 (2H, m) , 7. 22-7. 36 (6H, ra) , 7. 68 (1H, ddd, J=7. 9, 2. 1, 1. 6Hz) , 8. 49 (1H, dd, J= 
25 4. 8, 1. 6Hz) , 8. 55 (1H, d, J^2. 1Hz) , 8. 60 (1H, brs) . 

mmm 170 

(2S) - 2- { [3- (2 - { [ (2R) - 2-t Kn^v--2-fc° U S?V- 3 - 
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nmm 1 2 o £ mm^mKxmm^^^ ufc D 

1 H-NMR (CD 3 OD) 5 : 3. 17-3. 48 (8H, m) , 5. 06 (1H, dd, J*=7. 5, 4. 6Hz) , 5. 24 (1H, dd, >9. 8, 2. 
9Hz) , 6. 55 (1H, d, Jhl. 9Hz) , 6. 92 (1H, t, J=l. 9Hz) , 7. 17-7. 27 (5H, ra) , 7. 34-7. 36 (2H, m) , 
7. 99-8. 02 (1H, ra) , 8. 50 (1H, d, J±l. 8Hz) , 8. 79 (1H, brs) , 8. 87 (1H, brs) . 

5 mmm 171 

(1R) - 2- { [2- (7 - { [ (IS) - 2 -tefrftV ^-4-J;l'-2-** 
y- 1 -y ^~)V^)V\ Jr3c*y) - 1 H — f ^ K— 3 —4M T5;/ 
} -i-^yv>y-3 — <;V^?J— JV 

mmmi i 9 tmrn^m^xmrni^m^^t^ 

10 1 H-NMR (CDC1 3 ) 5 : 2. 68 (1H, dd, ^12. 3, 9. 3Hz) , 2. 88-3. 05 (5H, m) , 3. 19-3. 22 (1H, m) , 3. 
33-3. 36 (1H, ra) , 3. 49-3. 63 (6H, m) , 4. 70 (1H, dd, >9. 3, 3. 5Hz) , 6. 02 (1H, s) , 6. 74 (1H, dd 
, J±l. 7, 1. 6Hz) , 6. 98 (1H, dd, J=-l. 8, 7. 7Hz) , 6. 99 (1H, d, J=l. 6Hz) , 7. 24 (1H, dd, J±7. 9, 4 
. 8Hz) , 7. 26 (1H, d, J^l. 8Hz) , 7. 36-7. 45 (3H, m) , 7. 55-7. 57 (2H, m) , 7. 68 (1H, ddd, J±l. 9, 
1. 9, 1. 6Hz) , 8. 48 (1H, dd, >4. 8, 1. 6Hz) , 8. 55 (1H, d, J=\. 9Hz) , 8. 94 (1H, brs) . 

15 mmm 172 

(2S) - { [3 - (2- { [ (2R) -2-fc Kndp-V- 2- K'Vi?>- 3 — (A* 

T 5. / } -iH-<yK^-7 — {/]/} *r* 9 s) (y^~M gfc 

mmm not i^a^^^-c^M^^^^ ufc 0 

20 1 H-NMR (CD 3 OD) 6 : 3. 17-3. 27 (3H, ra) , 3. 37-3. 40 (3H, ra) , 5. 23 (1H, d, J±9. 7Hz) , 5. 92 (1H, 
s) , 6. 58 (1H, d, J^7. 8Hz) , 6. 88 (1H, t, J=7. 8Hz) , 7. 18-7. 20 (2H, ra) , 7. 31-7. 40 (3H, ra) , 7. 
63-7. 64 (2H, in) , 7. 98 (1H, brs) , 8. 47-8. 50 (1H, m) , 8. 78 (1H, brs) , 8. 86 (1H, brs) . 
mW\ 17 3 

(1R) -2- { [2- (7- { [ (IS) -1- (*/U*JJ^-4->f/W*^=- 
25 ;v) ^P^].mi — 1 H — i V Y~-jv— 3 — i ;V) ^3vK) T^y} -l-t° 
D 3 —^As^ts — 
gljfeflll 1 9 £ Rl*©;frifemT*«<&6*fc£i* Lfc 

1 H-NMR (CD 3 OD) 6 : 1. 14 (3H, t, J±l. 4Hz) , 2. 00-2. 08 (2H, ra) , 2. 83 (2H, d, J^6. 5Hz) , 2. 94- 
3. 03 (4H, m) , 3. 31-3. 35 (1H, m) , 3. 47-3. 61 (5H, m) , 3. 68-3. 74 (1H, m) , 3. 77-3. 83 (1H, m) , 
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4. 81 (1H, t, >6. 5Hz) , 5. 07 (1H, t, ^=6. 1Hz) , 6. 55 (1H, d, J=7. 7Hz) , 6. 90 (1H, dd, ^8. 0, 7 
. 7Hz) , 7. 06 (1H, s) , 7. 19 (1H, d, >8. 0Hz) , 7. 36 (1H, dd, J=7. 8, 4. 9Hz) , 7. 76 (1H, ddd, J±7 
. 8, 2. 1, 1. 6Hz) , 8. 41 (1H, dd, >4. 9, 1. 6Hz) , 8. 51 (1H, d, J=2. 1Hz) . 

mmm 174 

5 ( 1 r) - 2 - { c 2 - (7 - { [ (is) -1- (^e/^ y-y-4 — r a**/^— 

/v-) ^/v] Jr*r*y) — 1 H — f ^ K^/w- 3 — i fr) ^/V] T^/} -l-try 
W— 3 — f/i^c^y— 

njsm i 9 tmm<D^m^xmmit^^^tc 0 

1 H-NMR(CDC1 3 ) 6 : 1. 02 (3H, t, ^7. 4Hz) , 1. 52-1. 58 (1H, m) , 1. 65-1. 70 (1H, m) , 1. 87-1. 9 
10 4(1H, ra) , 1. 98-2. 08 (1H, m) , 2. 68 (1H, dd, ^=12. 3, 9. 4Hz) , 2. 92-3. 06 (5H, m) , 3. 37-3. 49 ( 
2H, m) , 3. 58-3. 62 (6H, m) , 4. 70 (1H, dd, J=9. 4, 3. 5Hz) , 4. 94 (1H, dd, J=8. 6, 4. 8Hz) , 6. 64 ( 
1H, d, J=7. 4Hz) , 6. 97-7. 02 (2H, m) , 7. 23-7. 27 (2H, m) , 7. 69 (1H, ddd, J±7. 9, 2. 1, 1. 6Hz) , 
8. 51 (1H, dd, ^4. 8, 1. 6Hz) , 8. 56 (1H, d, J±2. 1Hz) , 8. 56 (1H, brs) . 

mmm 175 

15 6 - (2- { [ (2R) - 2-t Kn dp-V- 2 - fcf V 3 — f }V^=f-)V\ 75/ 

} ^;V) -2, [1,4] C2, 3, 4 - h i ] << is K— 

;v-3 (2H) —ir^y- 2&&& 

1 H-NMR (CD 3 OD) 8 : 1. 65 (6H, s) , 3. 23-3. 36 (3H, m) , 3. 47-3. 53 (3H, m) , 6. 38 (1H, dd, J=9. 9 
20 , 2. 8Hz) , 6. 84 (1H, d, J=7. 8Hz) , 7. 20 (1H, t, >7. 8Hz) , 7. 30 (1H, d, >7. 8Hz) , 7. 63 (1H, s) 
, 8. 14 (1H, dd, J±8. 1, 5. 8Hz) , 8. 75 (1H, d, ^8. 1Hz) , 8. 86 (1H, d, J=5. 8Hz) , 9. 01 (1H, s) . 
Mlfc&l 17 6 

(2 5) - 2- { [3- (2 - { [ (2 J?) - 2-t KndrV- 2 -t? P v>V- 3 - 
25 2 h V 7;vjm%tmM. 

•$mm i 2 o tnWi(o^m\^xm.m\t^m^^ti 0 

1 H-NMR(CD 3 0D) 5 : 1. 13(3H,t,./=7.4Hz), 2. 02-2. 1 1 (2H, m) , 3. 18-3. 24 (3H, m) , 3. 30-3. 35 ( 
1H, m) , 3. 38-3. 42 (2H, ra) , 4. 81(lH,dd,7=6.7 s 5.2Hz), 5. ll(lH,dd,./=10,3.1Hz), 6. 56(lH,d,J 
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=7.7Hz), 6. 95(lH,t,7=7.9Hz), 7. 17 (1H, s) , 7. 21(lH,d^=7.9Hz), 7. 72(lH,dd,/=7.7,5.3Hz), 
8. 15(lH,d,J=8.0Hz), 8. 64(lH,d,./=4.7Hz), 8. 70 (1H, brs) . 

mmsm 177 

(2 S) - 2- { [3 - (2- { [ (2i?) -2-fc 

• 2 h y ^/i^ng^ifc 

mtewi 2 o trnm^m^xmrnit^^^t^o 

^-NMR (CD 3 0D) 8:1. 00(3H,t,J=7.4Hz), 1. 59-1. 65 (2H, m) , 1. 99 - 2. 05 (2H, m) , 3. 18-3. 25 
(3H, m) , 3. 32-3. 42 (3H, m) , 4. 83-4. 89 (1H, m) , 5. 14(lH,dd,./=10,3.1Hz), 6. 55(lH,d,J=7.9 
10 Hz), 6. 95(lH,t,J=7.9Hz), 7. 17 (1H, s) , 7. 21(lH,d/=8.0Hz), 7. 78(lH,dd,J=7.7,5.5Hz), 8. 2 
l(lH,d,7=8.1Hz), 8. 67(lH,d,J^5.1Hz), 8. 73 (1H, brs) . 

mmm 1 7 8 

2 _ { [ 3 _ ( 2 - { [ (2i?) - 2 - 1 Kndf-v--2-t°y W~ 

] T 5: J } J^/l') - 1 — f V K— A*- 7-4 A*] ^-dp-V} - 2 - * f^n/<V 

15 16 • 2 b P 

HWJ 12 0 4:|SI«|O^JSfefc-C«jBft:'a*Sr^bfe- 
^-NMR (CD3OD) 5 : 1. 62 (6H, s) , 3. 17-3. 25 (3H, m) , 3. 32-3. 41 (3H, m) , 5. 09(lH,dd, 7=10,3. 
0Hz), 6. 65(lH,d,J=7.7Hz), 6. 92(lH,U=7.9Hz), 7. 14 (1H, s), 7. 26(lH,d,J=7.9Hz), 7. 65-7 
. 68 (1H, m) , 8. 10(lH,d,J=7.3Hz), 8. 61(lH,d,J=4.1Hz), 8. 68 (1H, brs) . 

20 •gM®] 17 9 

(li?) -2- [(2- (7- [ (IS) l/- 

- l — tf y v 5 ^- 3 -^^x^y^u 
^»J1 1 9 i:Iniao^^T^M^^^^L-fCo 
25 ^-NMR (CDC1 3 ) 5 • 1. 17-1. 34 (5H, m), 1. 71-1. 74 (2H, m), 1. 81-1. 84 (2H, m), 1. 97-1. 99 (1H 
, m) , 2. 14-2. 17 (1H, m) , 2. 66 (1H, dd, >9. 4, 12. 3Hz) , 2. 92-3. 05 (5H, ra) , 3. 34 (2H, ra) , 3. 4 
9-3. 67 (6H, m) , 4. 65-4. 69 (2H, m) , 6. 68 (1H, d, /=7. 6Hz) , 6. 99 (1H, dd, .7=7. 8, 7. 9Hz) , 7. 0 
1 (2H, d, 9Hz) , 7. 24-7. 27 (2H, m) , 7. 68-7. 71 (1H, m) , 8. 48 (1H, brs) , 8. 51 (1H, dd, .7=1 
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. 6, 4. 8Hz) , 8. 57 (1H, d, J=2. 1Hz) . 

mmm iso 

(2 S) -isfu^is/ls { [3- (2- { [ (2 7?) -2-t: Kn^^-2-t°P 
5 g|g& 

mnmi 2 0 1 ^ xmmfc&vn L-fc D 

^-NMR (CD3OD) 8: 1. 23-1. 41 (5H, m) , 1. 69-1. 71 (1H, m) , 1. 81 (3H, ra) , 1. 95-1. 98 (1H, m) , 2 
. 07-2. 09 (1H, ra) , 2. 93-3. 14 (6H, m) , 4. 35 (1H, d, >6. 3Hz) , 4. 99 (1H, dd, ^3. 2, 10. 3Hz) , 
6. 58 (1H, d, J±l. 7Hz) , 6. 79 (1H, dd, J=l. 8, 7. 9Hz) , 6. 98 (1H, s) , 7. 01 (1H, d, ^7. 7Hz) , 7. 
10 45 (1H, dd, >4. 8, 7. 9Hz) , 7. 84-7. 87 (1H, ra) , 8. 49 (1H, dd, 5, 4. 9Hz) , 8. 56 (1H, d, J±2 
. 0Hz) . 

mmm 1 s 1 

1- { [3- (2 - { [ (2i?) -2-t Ko^rv'- 2-t°]J v^- 3 -^f/l^^vl- 
] 757} 3^10 - 1 — f ^ K— /W- 7 — W/l'] i/9 uzf# l/joAsiS^ 

15 ^cr.^-/U 

Ifef&Ml 1 9 i:IWl^^^T^Mfb^^^Ufc 0 
'H-NMR (CD 3 0D) 8 : 1. 13(3H,t,J=7.1Hz), 1. 99-2. 07 (2H, m) , 2. 51-2. 59 (2H, m) , 2. 75-2. 82 ( 
2H, ra) , 3. 17-3. 26 (3H, ra) , 3. 31-3. 48 (3H, m) , 4. 17(2H,q,J^7.1Hz), 5. 13(lH,dd^/= 10,3.1 Hz 
), 6. 15(lH,d,./=7.7Hz), 6. 86(lH,t,J=7.9Hz), 7. 17 (1H, s) , 7. 19(lH,d,>=7.9Hz), 7. 74(lH,dd 

20 ,J=7.9,5.3Hz), 8. 20(lH,d,^=7.9Hz), 8. 66(lH,d,X7Hz), 8. 74 (1H, brs) . 
lUifc^J 18 2 

1- { [3- (2 - { [ (2R) -2-t Kn =3ri/- 2 - 1° D v'y- 3 - ^f^xf^ 
] 7^;} - 1 H-4 ^ K — A*— 7 — f ;v\ *y?n^f$ z/*;vt$^ 

m 

25 mmm i2ot mm^m^xmrnit^m^^ ufc 0 

^-NMR (CD 3 0D) 5:1. 97-2. 13 (2H, m), 2. 50-2. 58 (2H, m) , 2. 76-2. 83 (2H, m) , 3. 17-3. 25 (3 
H, m) , 3. 31-3. 41 (3H, m), 5. 14(lH,dd,J=10,3.1Hz), 6. 21(lH,d,./=7.7Hz), 6. 87(lH,t,J=7.9H 
z), 7. 17 (1H, s) , 7. 18(lH,d,/=8.0Hz), 7. 78(lH,dd,7=7.9,5.4Hz), 8. 23(lH,d,/=8.0Hz), 8. 67( 
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lH,d,J=4.8Hz), 8. 74 (1H, brs) . 
10 3 

1- [7- ('OitA'ttZ') - 1 H-4 ^ 71/- 3 -/f7l/] -Z-t^-tV-fus* 

^-NMR (CDClg) 8: 1. 17 (6H, s) , 2. 80 (2H, s) , 5. 21 (2H, s) , 6. 72 (1H, d, J±l. 6Hz) , 7. 02 (1H 
, dd, >8. 2, 7. 6Hz) , 7. 02 (1H, d, J±2. 7Hz) , 7. 25 (1H, d, ^8. 2Hz) , 7. 34-7. 43 (3H, ra) , 7. 48 
-7. 50(2H,m),8. 37(lH,brs). 
10 4 

10 { 2 - [ 7 - (-<>'v f /^^ - 1 H — T > K— 3 ->f /U] - 1 , 1 - ^ 
/l^^vW #71/^5: t e r t—-f=f-)V 

l H-NMR (CDC1 3 ) 8: 1. 32 (6H, s) , 1. 46 (9H, s) , 3. 09 (2H, s) , 4. 43 (1H, s) , 5. 20 (2H, s) , 6. 71 ( 
1H, d, >7. 6Hz) , 6. 97 (1H, d, >2. 3Hz) , 7. 01 (1H, dd, J=8. 1, 7. 6Hz) , 7. 25 (1H, d, ^8. 1Hz) 
15 , 7. 34 (3H, m) , 7. 47-7. 49 (2H, m) , 8. 32 (1H, brs) . 
10 5 

(1, 1 { 7- [ (1 5) - 1 -fT-Sls- 2 -^r/lsftV is— 4 T 

71/- 2 y 31 f ^y] - 1 /f — T ^ K— 71/- 3 — f M ^ t 

e r t—-ff-;V 

20 ##$| 89i I^H^^fe^T^M^^Sr^ bfc 0 

^-NMR (CDCI3) 8: 1. 31 (3H, s) , 1. 32 (3H, s) , 1. 47 (9H, s) , 1. 66 (3H, d, J^6. 7Hz) , 3. 09 (2H, 
s) , 3. 40-3. 66 (8H, m) , 4. 41 (1H, s) , 5. 13 (1H, q, ^6. 7Hz) , 6. 62 (1H, d, J=7. 7Hz) , 6. 98 (1H 
, dd, J=l. 9, 7. 7Hz) , 6. 99 (1H, d, J±2. 5Hz) , 7. 27 (1H, d, J±7. 9Hz) , 8. 50 (1H, brs) . 
#3§#J 10 6 

25 2 1— {7— [(IS)— 1 - * ^71/- 2 -*7Wfc ]) IS— 4 f 71/- 2 - 

tf-dp-ycc - 1 — f ^ K— 71/- 3 -4 71/} ^p^> 2 — T ^ V 

(1, l-^y^-7l/-2- {7- [ (15) - 1 -y ^71/- 2-^-71//^!) ^-4- 
/f 71/- 2 -^^yrc f. dr>/] - 1 H-4 > K— 7l/- 3 -^7W a^/V) #7W^ ^ Vfife 
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teri-^(l66mg, 0. 3 7 3mmo 1) ©If^f I'V (2mL) g 

m\ts 4Mmmk7kmi?**-v-^m (o. 5mD m^x^ m-c a n*imt# u 

m-*f /-^=S 0 : 1) t?$«»£W-S£i:fcJ: D^JUfc^ (6 8. 4mg, 
JR* 5 3 %) &#fc 0 

*H-NMR (CDC1 3 ) 8:1.17 (6H, s) , 1. 67 (3H, d, J±6. 7Hz) , 2. 76 (2H, s) , 3. 40-3. 70 (8H, m) , 5. 1 
4 (1H, q, >6. 7Hz) , 6. 62 (1H, d, J=-l . 7Hz) , 6. 99 (1H, dd, ^=8. 1, 7. 7Hz) , 7. 04 (1H, d, >2. 1H 
10 z) , 7. 27 (1H, d, >8. 1Hz) , 8. 61 (1H, brs) . 

mmm 18 3 

(2 5) - 2- { [3- (2- { [ ( 2 i?) - 2 - 1 Ko^>- 2 - fc° U 3 - 

yWn?vrt/| T 5: / } - 2-7 ^/Vzfu \f;V) - 1 — i is V—tV— $~5r 

15 2 - ^ =f-)V~ 1 - {7- [ (1 S) — 1—^^71'— 2— ■ s E7l'#!J ^—4 f/t^- 2 

-^-dey^hdr^] - 1 /f->f V K— 3 f/W (68. 

4mg, 0. 1 9 8mmo 1) ©x^y-;U (4mL) (O. 4mL) fil^ 

(R) - (t°U 3 -^JV) tti/vls (3 6. Omg, O. 2 9 7mmol) 

SrJPx.. 8B#TOm31^tfc 0 RJsS?£lz:. (R) - (try 3 — ( ;v) ttis? 

20 y (144. Omg, 1. 19mmo 1) & 4 |3K:$>WC2njfc> V— ^ — ^=f=» 

i o o~i i o'c-ei 8i*ra*pf»«#bfeo r&su mmzwijzm&u w&ax/ta 

1 0/1-^ nn/Js/^/iafpT^-T - * — /l"= 1 0/ 1 ) X*ffiWkirZ> Z. i: 
fcJ;>5 N (1R) -2- [ (1, l-S^^VW-2- {7 - [ (is) -l-y^-zu- 
25 - 2 -^E-/Wfc y 4 — -f /V- 2-t=3fy^ h dfV] - 1 H-^T ^ F— /V— 3 — f 7\> 
} ac^vv) 7^7] - 1 -try v 5 ^- 3--T/^^/~ (2 3. lmg) &#fc 0 
(1R) -2- [ (1, 1-^^-2- {7- [ (IS) -1-^^-2- 
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;V) T^y] -l-fc'y^^— 3-^f/Wn^/ — As (2 3. lmg, 0. 0495m 
mol) O^/-;V(0. 3mL) -7b7tKP77> (0. 3mL) 

2M-7»ffcy ^!?A7K^$i (o. 3mD s^p^u m.m.x*— mMWVfr, 

5 77^-^(0. 0 3 5% h!J7;^n^t/7irb^hy^-0. 0 5% b 
y^/^n^/TK) "t-^^ir^^O^ ^Mfl^#> (12. 6mg, I|»10%) £ 

1 H-NMR (CD 3 0D) 8 : 1. 40 (s, 3H) , 1. 41 (s, 3H) , 1. 68 (s, 3H) , 3. 13-3. 17 (m, 2H) , 3. 21-3. 31 ( 
ra, 1H) , 3. 45 (dd, 1H, ^=13, 2. 7Hz) , 4. 98-5. 01 (m, 1H) , 5. 21 (dd, 1H, ^10, 2. 5Hz) , 6. 58 (d, 
10 1H, J±l. 8Hz) , 6. 97 (dd, 1H, ^=8. 0, 7. 8Hz) , 7. 22 (s, 1H) , 7. 24 (d, 1H, ^8. 0Hz) , 8. 03 (dd, 1 
H, J±6. 9, 6. 4Hz) , 8. 50 (d, 1H, J=8. 1Hz) , 8. 81 (m, 1H) , 8. 88 (brs, 1H) . 
###!| 10 7 

4- { Iter t-Zf^-JV (v^^/l-) %/V )V\ Jr5r*y\ — 1 H — i ^ Y'—JV 
4 — t Kn^WyK- A* (5. 6 5g, 4 2. 4mmo 1) ©^oa*M (2 
15 OOmL) HIM^/^/V (4. 3 3g, 6 3. 6 mm o 1 ) 38 it* t e r t 
-7W0n^f^7V (7. 0 3g, 4 6. 6mmo 1) %1NtL^ ^UKX 
2 \%m*W;W Ufc 0 R^m^SrlS^^Tk 1 7k £ tf> l : 1 (lOOmL) m 

iH^iSltMiU i/y*^7A (3 0 0 g, @^^^ : ^^f-^= 1 
20 : 5-1 : l) UtiSU «#^fiWitt3. 90g (W3 7%) 
£fc, M-£:2. 62g (EUDt*4 6%) SrHUfc bfc„ 
^-NMR^DCl^S-.O. 24(6H, s), 1. 06(9H, s), 6. 52(1H, dd, ^=6. 0, 2. 0Hz), 6. 58-6. 59(1H, m 
) , 7. 00-7. 03 (2H, m) , 7. 09 (1H, dd, ^=3. 2, 2. 4Hz) , 8. 10 (1H, brs) . 
###11 O 8 

25 {A- { It e r t -^f^JV (Vt^M is? >V\ - 1 H — f ^ K*-^- 1 

7k^ti#T. ^HOfcT> h y 17 A ( 6 0 %«&#fiC#, 7 5 Omg, 1 

8. 8mmo 1 ) ©i?^^*;^7^ K (3 OmL) Wft4- { C t e r t - 
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(S^^vV) i/})^] ttU) -lH-^T^K— /U (2. 32g, 9. 38m 
mo 1) ©^^f/^A7 5 K (1 OmL) M^lTb, I^B-S^T 1 5^1^ 
HffcTir h V ^ (1 • 9 6mL, 28. lmmol) £:?&TbT N ^.WlKl 

xi^mmw^o frfom&m*mn-kmfcbikb<Di ■. im,&m (4oomD 
5 \zx%>mk, mm^^ (2 x 1 o omu \cxmm^ 0 ^^tcmmm^mm^k 
m<kfck<Di : im&m cioomD ^x^u m^mm^v * mzx&^ 

fy=10:l->5:l) tttlUT«^^Hfel^t tt 8 0 3mg ( 
W3 9 %) #fc D 

10 'H-NMR (CDC1 3 ) 8: 0. 23 (6H, s) , 1. 06 (9H, s) , 4. 98 (2H, s) , 6. 60 (1H, dd, J^8, 0. 8Hz) , 6. 64 ( 
1H, dd, ^=3. 2, 0. 8Hz) , 6. 98 (1H, d, ^8. 4Hz) , 7. 00 (1H, d, ^3. 2Hz) , 7. 16 (1H, dd, J±8. 4, 8 
. OHz) . 

###J 10 9 

2- (4- { [ t e r t -"fTfis (iff^M -lH-^VK^ 
15 - 1 — (M 5; V 

(4-{[te/t -^/^ (v 5 ^^) v^y/H ^-^V} - 1 H-^fV^- 
1 Ti? b~MJ/M259mg, 0. 90 4 mm o 1 ) ©f h 7 t Kp7 7 

^ (2 OmL) fiiC2. OMm^^^y— A* (lmL) *3 it^t^^- 
()\m>r^J}^U, 8lmL) &#[J;L> (0. 5 Pa) tK*#H^T> ^gi-T 

20 10#PL M#Lfc„ ^47^~=^/V££MO&l. 5mLiDit, IH^#^T 

$b^4B#p^ mmw^tco nm^y^ hmm\^xm^, mmzmmmm^ # 

hfhhm^^V *^*7^ (7^*-r-^ o o : ^ ^ 1 O O : 

1 — 50: 1 — 30:1) t-Cftltttlf^i^^Hfe^^i: UT2 0 7mg 
7 9 o/ o) #fc<j 

25 ^-NMR (CDCI3) 8 : 0. 24 (6H, s) , 1. 06 (9H, s) , 3. 12 (2H, t, ^6. OHz) , 4. 17 (2H, t, ^6. OHz) , 
6. 51 (1H, d, J±l. 2Hz) , 6. 54 (1H, d, ^=3. 2Hz) , 6. 96-7. 07 (3H, m) . 
110 

(2R) -N- [2- (4- {Iter t -ZfJ-fls (i?*^) VP M ttl'} ~ 
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1 H— 4 ^ Y—As— 1 — f AO ^JV\ -2-tKn 2 - 1° V ^y- 3 -A jV 

T-fe hT5: K 

'H-NMR (CDC1 3 ) 8: 0. 24 (6H, s) , 1. 06 (9H, s) , 3. 59-3. 73 (3H, m) , 4. 22-4. 25 (2H, ra) , 6. 40 (1 
H, t, ^6Hz) , 6. 50-6. 53 (2H, ra) , 6. 80 (1H, d, ^=3. 6Hz) , 6. 91 (1H, d, ^=8. 0Hz) , 7. 04 (1H, t, 
J±8. OHz) , 7. 25 (1H, ddd, ^=0. 8, 4. 8, 8. OHz) , 7. 60 (1H, dt, J=7. 6, 2. OHz) , 8. 51-8. 52 (2H, 
ra) . 

###!| 111 

[2- (4- { iter t-^)V {I?* *f-)V) v*P/U] - 1 H— f > K~ 

T/k) 3:^71/] [ (2R) -2-fc Kn^riX-2-fc 0 P f/P^^ 
t e r t —-ff-JV 

(2R) — N— [2- (4- { [t er t-rf^tV VP/H t^rv'} 

-1H — (^Y—Zl'-l-JM - 2 - 1 Kn= 3 ev'-2-t o y 5?^- 3 — f 

/kTtfT^K (4 9 8mg, 1. 1 7 mm o 1 ) <Dr b 7 t Ko 7 7 ^ ( 5 mL) 
^t#7^-v ? >W/V7^ F#t&<£> 2. OM©fb7tKP77>'^t (1. 
76mL, 3. 51mmol) SrJili, 3 ftM^inftiKffi Lfc. 
>- (1. OmL) ^Dx.T$b^2B#P^ ^m«bfc 0 R^S^SriafPtfefiTKi: 
7K^<^1 : H^i (3 OmL) fei^nn^/VA (3 OmL) |:^Et N 7kJf£r 
*6>JCtt»3t^»A' (2 x 3 OmL) ^Tttffibfc 0 ^b*fcWtt^&*&?Mfc^£zk 
t©l : l^S (3 OmL) fcT*i*U &StK^# P VMZXmks MS'J^> ffi 

Lfc 0 r. 5 UTWbnfcUEfeaat©^ h^t: Ko77y (5. OmL) flSSR^-j^Sfe 
^teri-7 , f;V(2 9 6/iL ) 1. 2 9mmoL) ttttMCT3. 58#HQ 
»#Lfc 0 ^ft^«i^»iLt#fctifctV^»fi^!/*W7A (@£ 
K^/U: ^-9-^=1 : 1) fC»»LT, SIft^^^/^tT3 1 6mg 
(IR2|5 5 3%) #fc 0 

l H-NMR (CDCI3) 8: 0. 18 (6H, s) , 1. 02 (9H, s) , 1. 40 (9H, s) , 2. 55-2. 64 ( 1H, m) , 3. 06-3. 16 (1 
H, ra) , 3. 32-3. 52 (2H, m) , 4. 09-4. 34 (2H, m) , 4. 72 (1H, ra) , 6. 85-7. 00 (2H, m) , 7. 05 (1H, dd, 
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^=8. 0, 7. 6Hz) , 7. 21-7. 24 (1H, m) , 7. 42-7. 55 (1H, m) , 8. 35-8. 42 (1H, ra) , 8. 46-8. 47 (1H, m 
). 

#J 112 

[ 2 - (4 - Kn 1 H->f ^ KwU— 1 — < M [ ( 2 R) - 2 - 

5 t Kb 2 ; — hf iTv^- 3 -^/k;c^vK] #/W^ yg| £ e r £ —Zff-A^ 

12- ( 4 - { [ £ er £ -^^Vf ^/V) ^^V] - 1 H— T ^ K 

■ — /P- — i -^f/V) ai^/U] [ ( 2 R) - 2 - t Kn^V- 2 - tfU v^- 3 — < /U=c 
#/W^ 5: ^B. t e r t ( 3 1 6 m g , 0. 618 mm o 1 ) (D'r h 9 

t Kn77y (5mL) Wmte7 yitT h ^^Ti^e—^-k© 1 . OMf b7t 
10 Kn77«(9 2 7/ 1 L, 1. 5^4) SrJn^., MteT 3 HWflifttUfc. £ & 
fc^y-flST 1 b9^^VT^*=^A©l. OMf b7t KP77 s /Hi (9 2 7 /x L 
, 1. 5^#) SrJP^T, 5B#r«m#brc c KJ£&^£rttBE**IU #fe 

ftfcfclyRSESrS' y # 7^(7 >^E-~T - * P n tJWA : ^ * / — /U= 10 0 
: l->5 0 : 1 — 2 0 : 1) [CX^U^X, mMit&W)*^ LT 2 3 9mg ( 
15 IK^ 9 7 %) #fc 0 

LC/MS M+l : 398, 2. 8 9m in 

:API 1 5 O EX K^t^f 
^T^->"fb^ : E S I 

20 #7.A:CombiScreen Hydrosphere C18 S — 5 a* m ( 
4. 6X5 Omm) (YMCft) 
^WjfB : A$£ : 0 . O 5 % h V y^Jrxi^mM 

: O . O 3 5 % b V b — h V 

Mi^:3. 5mL/min 
25 HPLC^#: O. Omin^O. 5min : Ai9 0%-£ 

0. 5min->4. 2 m i n : PM 9 0 %-* 1 % 
4. 2min-»4. 4min : Atl°/o-^ 

18 4 
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(1R) - 2- [ (2 - {4- [ (IS) - 1-^^-2 -*7V*!J ^-4~^/W 

b^v] -lH-^yK^-i-^^} oi^/w) r^y] -i-t? 
y v 5 ^- 3 — i>vx.# j —)v 

mmmi 1 9 kmm<Djjmz.xmmih&w*&f&vfr 0 

5 'H-NMR (CDC1 3 ) 8:1.71 (3H, d, J±6. 8Hz) , 2. 64 (1H, dd, >12, 9. 2Hz) , 2. 88 (1H, dd, >12, 3. 
6Hz) , 3. 04-3. 17 (2H, m) , 3. 49-3. 68 (8H, m) , 4. 26 (2H, t, J±6. 0Hz) , 4. 63 (1H, dd,' J±9. 2, 3. 
6Hz) , 5. 14 (1H, q, J^6. 8Hz) , 6. 55 (1H, d, J=8. 0Hz) , 6. 59 (1H, d, >3. 2Hz) , 7. 02 (1H, d, J^8 
. 0Hz) , 7. 04 (1H, d, ^=3. 2Hz) , 7. 11 (1H, t, ^8. 0Hz) , 7. 23-7. 26 (1H, m) , 7. 64 (1H, ddd, J=7 
. 6, 2. 0, 1. 6Hz) , 8. 51 (1H, dd, J=A. 8, 1. 2Hz) , 8. 53 (1H, d, ^2. 4Hz) . 

10 mmm 1 s 5 

(2S) - 2- { [1- (2- { [ (2R) -2-fc Kn^^-2-t°y Z?^-S- 

mmm 1 2 0 ^^o^^T^M^^^^brto 

^-NMR (DMS0-d6) 8 : 1. 57 (3H, d, ^6. 8Hz) , 3. 04-3. 35 (4H, m) , 4. 57 (2H, t, J^6. 8Hz) , 4. 89 
15 (1H, q, j£=6. 8Hz) , 5. 04(1H, d, J^9. 6Hz) , 6. 41 (1H, d, J±8. 0Hz) , 6. 41 (1H, brs) , 6. 51 (1H, d 
d, J±3. 2, 0. 8Hz) , 7. 07 (1H, t, J±8. 0Hz) , 7. 22 (1H, d, ^8. 0Hz) , 7. 31 (1H, d, J±2. 8Hz) , 7. 4 
6 (1H, dd, J=8. 0, 4. 8Hz) , 7. 80 (1H, ddd, ^8. 0, 2. 0, 1. 6Hz) , 8. 55 (1H, dd, J±A. 8, 1. 6Hz) , 8 
. 60 (1H, d, J±2. 0Hz) , 9. 14 (1H, brs) , 9. 44 (1H, brs) . 
113 

20 N— (2 h^ris— 6 - * au=-;v) Tir YT % Y 

3-^f/l'-2-=fo7=y-^ (10. OOg, 5 9. 8 mm o 1 ) <D^# J 
(6 OmL) -X K7t KP77y (6 0mL) Wfafc, 1 0 o /o^7^")^i 
(5 0%we t, 2. OOg) SrJP&s TK^gmU M*T?1. 5 HtTO*** UK:. R 
K.J&WLttvJ f^ifiU «?SStS:«BEg*Ufe„ «HlE©R*fc* < 7vi' (110m 
25 1) aSSKfcl. M7k^ (9. OmL, 9 5. 2mmo 1) ^Rx., 5 ^f^MWSM b 

2 8 g, 8 7%) Sr#fc 0 

l H-NMR (CDC1 3 ) 5 : 2. 21 (3H, s) , 2. 24 (3H, s) , 3. 81 (3H, s) , 6. 75 (1H, d, J±8. 0Hz) , 6. 85 (1H 
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, d, ^8. 0Hz) , 7. 13 (1H, t, ^=8. 0Hz) . 
114 

7 - t« b 1 H — i ^*?^f—}V 

^_ ( 2 -^ hdrv/-6-^ 7th7^ K (9. 2 8g, 5 1. 8 

5 mmo 1 ) tf?Stif ^ (10 0ml) f 11^ (1 4. 7m L, 156m 

mo 1) s T by^f^T^-^Ayn 5; K (0. 8 4 g, 2. 6 lmmo 1 ) % 
g£g£# y (10. 1 6 g, 10 4 mmo 1 ) „ IlffigK ^7 5/^ (9. lmL, 
6 7. 7 mmo 1) 9 B*W*n*«t« bfc. RJS*. »«E«r«BE«*U #b 

tt^tsiaE^eftje-TKSMk;^* MJ ^tM» (i o OmD &Uuz.. Mt?i^ra» 

10 #L/c 0 3lS-I^pH7-8tlSU ^n^AtilU, W 

«7^0Vh^77^- (a-^*1f^/g|«^A'=3/l~l/l) -e» 
IfSr^ti^ «®fb#<» (3. 9 5g, JRSfc5 1%) £»7c D 
l H-NMR (DMSO-de) 6 : 3. 94 (3H, s) , 6. 82 (1H, d, J=7. 5Hz) , 7. 02 (1H, dd, J±8. 0, 7. 5Hz) , 7. 3 
15 0 (1H, d, J±8. 0Hz) , 8. 01 (1H, d, J=l. 5Hz) , 13. 27 (brs, 1H) . 
#%#1J 115 

3-3— h^-lH-'f^'-^ 

7— P< Z/¥y?—J\' (2. 60g, 17. 5 mm o 1 ) OiV, iV- 

^WWU'(5 0 mDiSt, 3?^ (6. 6 8g, 2 6. 3mmol 
20 ) N fr^itX V $ J* (2. 79g, 4 9. 7 mmo 1) ^&t?0. 5 

#ufc 0 i o%mmkfcMi- y p ?^tk^ (2 0 omD s**?- 
{n-^^/mk^f-^b/D -T$m~t%z.k\z.£*). mmfc&w (3.9 

25 7 g , JRS* 8 3 %) £r#fc 0 

X H-NMR (CDCI3) 5 : 3. 99 (3H, s) , 6. 80 (1H, d, J=l. 4Hz) , 7. 09 (1H, d, J*=8. 1Hz) , 7. 15 (1H, dd 
, J±8. 1, 7. 4Hz) , 10. 24 (1H, brs) . 
#!J 116 



WO 03/10641: 



PCT/JP03/07382 



15 8 

3-3— K-7— * b^-lH- i ^*V— t e r t 
7V 

3-3 - K— 7 — ^ h^f-v"— 1 H — f ?V ( 1 . 3 3g, 4. 8 6 mm o 1 

) <DTi? 1>~ MJ/V(2 0 mDHC, v 5 - £ -^f b (1. 3 4 
5 mL, 5. 8 3mmo 1) „ h V ^f-/UT ^ > (0. 8 lmL, 5. 8 1 mm o 1) 

% N, iV-^f/wr^yt'Dv'y (6 0. Omg, 0. 4 9 1mmol) £rJn*. % 

io isi-si^mit), mmfc&yo a. 7 9 g) nx^9 8%) &#fc 0 

^-NMR (CDC1 3 ) 6 : 1. 68 (9H, s) , 3. 99 (3H, s) , 7. 01 (1H, d, J=7. 8Hz) , 7. 10 (1H, dd, ^=8. 0, 0 
. 7Hz) , 7. 30 (1H, dd, J=8. 0, 7. 8Hz) . 
###!| 117 

7 b^>-3- [ (IE) -3-^ h ^fv'- 3 - t^f y7°n t>- 1 -xy- l 
15 - 1 1 —XA'ftl'Wt t e r t -zff-JV 

3 - 3— K- 7 h*i/- 1 H — f ^^y— /I'- 1 t e r t-~f 

f;M4 8 4mg, 1. 2 9 mm o 1 ) (ON, N-*J* f/^/kAT ^ K = tK ( 1 1 : 
1, 7 6 mDiK^ MJxW$V(l. 7 6mL, 12. 6mmol),T 
^ U /t^M ^vl" (1. 17mL, 13. 0 mm ol) , *J# n n [ 1 , 1 ' - fc** ( 
20 *?~7 ^~>Vfc^i£J ) 7xO-fey] ^7^!>A (19 Omg, O. 2 5 9 mm o 1 ) 
x 3 ^-ffcT" b 7 — T'W^^^A (9 5 4mg, 2. 5 8 mm o 1 ) ^:AP^ 

5 o°cx* 4 b#toi^3i?^ bfc 0 mmm<DT? v /ussi* ^zmmmix u n 

m^fo (1 0 OmL) &M7L1t: 0 £Cfc«!£:5I&U ^xf;K^tT^ *9 

25 ^ - ( a — =¥f - ^/BMfcai^= 3 / 1 ) xmm-tz z.t\z.£v, &mtt&&> ( i 

4 5 m g , IR* 3 8 %) &'&1t 0 

^-NMR (CDCI3) 6 : 1. 69 (9H, s) , 3. 84 (3H, s) , 3. 99 (3H, s) , 6. 99 (1H, d, ^16. 3Hz) , 6. 98 (1 
H, d, J±l. 7Hz) , 7. 32 (1H, dd, ^=8. 0, 7. 7Hz) , 7. 49 (1H, dd, J±8. 0, 0. 6Hz) , 7. 96 (1H, d, ^=16 
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.3Hz). 

118 

(2E) -3 - (7-^h^-lH-^y^/V-3-^) T^IJ/HM'f-A' 
7-/ b#v'-3- [ (IE) -3-^ h^v—3-^y^ntVl^-l-^^- 
5 \-4)V\ - 1 H-^f y'^j/-^- 1 -jfr/I'tfVIfe t e r * -T^Tl" ( 1 4 7 mg 
,0.44 2mmo 1 ) f7tKo77^(2 mL)^$l^ ^ MJ 

VK/**/— (0. 2mL) SrJB^ ^t?— 8fe^#bfc„ R^^tKStJP 

**"eiafcufc. «asESrWE«*u^ #b*Lfc»aE«rvy *w5^^b^ 1^9 
io 7 >f - (ia -^i^-^/iwi^/^ 3 / 1 ) -ummtz z.b^£<9s mmit&m ( 

9 8. 5mg, HX^9 6%) £r#fc 0 

X H-NMR (CDC1 3 ) 6 : 3. 85 (3H, s) , 4. 01 (3H, s) , 6. 79 (1H, d, J=IG. 3Hz) , 6. 80 (1H, d, >7. 6Hz 
) , 7. 20 (1H, dd, J=8. 1, 7. 6Hz) , 7. 50 (1H, d, J=B. 1Hz) , 8. 02 (1H, d, >16. 3Hz) , 10. 46 (1H, b 
rs). 

15 ###J 119 

3- (7-^^-iH->fy^^-3 — f;l/) ^n^^*^^^ 

(2E) -3- (7-^ h^-lH- fy^/- /V-3— f/W) T^U/Hfe^^ 
/V (143mg, 0. 6 14mmol) ©^/-MlO mDlfc Ift^f 
£vl" 6 7KfP^ (7 3. Omg, O. 3 0 7mmo 1) SrJD^ tK^T> Tk^ftl*^ 
20 ^7^MJ!7A (93mg, 2. 4 6 mm o 1 ) & O . 5 R$Dnft>rt"CAl&^ ^fiT?4. 
5R#P H m#bfc 0 #Jfc«rl«E«*U M^zkSr^x., ^f^t?ittiL 

^= 3/ /l) -e*t$&i-5^i:^J;t), ft]Bfc£4b (12 2mg, H»8 5%) 
25 fc D 

1 H-NMR(CDC1 3 ) 5 : 2. 89 (2H, dd, j^8. 0, 7. 4Hz) , 3. 30 (2H, dd, >8. 0, 7. 4Hz) , 3. 70 (3H, s) , 
3. 97 (3H, s) , 6. 73 (1H, d, J-l. 5Hz) , 7. 06 (1H, dd, ^8. 1, 7. 5Hz) , 7. 28 (1H, dd, J±8. 1, 0. 3H 
z),10. 06(lH,brs) 
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#%0IJ 12 0 

3- (7-n^>-iH — i^?-/—)v-?>-4 >v) /o/N'yi 

3 _ h^-lH— Y i/^— /V-3-^/l0 ^P^^^^W (14 0 
mg, 0. 5 9 6mmol) <D*r h =7 t Kn 7 =7 >-( 2 mL)^^, 6gL^7l<«b 

5 h y ^i»7K^ (2mi) ^ux—timwisfco m^M^^^— *r 

Ji^TKM^^^^-^T^^L^ ^^M*bT, SM^fe (1 2 3m g 
, lfcifc9 4%) £r#fc„ 

l H-NMR (CDC1 3 ) 5- : 2. 89 (dd, 2H, J±8. 0, 7. 4Hz) , 3. 30 (dd, 2H, >8. 0, 7. 4Hz) , 3. 70 (s, 3H) , 
10 3. 97 (s, 3H) , 6. 73 (d, 1H, J=7. 5Hz) , 7. 06 (dd, 1H, J^8. 1, 7. 5Hz) , 7. 28 (dd, 1H, ^8. 1, 0. 3H 
z),10.06(brs 1H). 
#%#J 12 1 

[2- (7-* h^rv'- 1H Offy— JV-Z — <>V) xf/V] e 

r t —•ff'A' 

15 mm^mn.T. s- (7-* i>^-ih-^^/^-3-^^) /p^^t 

(86. 4mg, 0. 39 2 mm o 1) (O Y/V=^^ (5m L) — t e r t / — 

?V (2. 5mL) (8 0. O^L, 0. 5 7 4mmol) 

i^7i^^!1^7^K (HOmL, 0. 5 10mmol) ttt tit' 
2H#^#bfc 0 6 0°C-eiB#^m#bfc^ 10 0tt'5«#Lfc o ^ft*"C 

_ ( fl -^-9-^/BH»*^=3./i) •vmmtzzkiz&v. mmit^-m (94 

. 3 m g , Jfc*S 8 2 %) 3r#fc 0 

1 H-NMR (CDCI3) 8 : 1. 43 (s, 9H) , 3. 17 (dd, 1H, J=\2, 6. 6Hz) , 3. 62 (dd, 1H, J±12, 5. 9Hz) , 3. 
25 98 (s, 3H) , 5. 08 (brs, 1H) , 6. 74 (d, 1H, ^=7. 5Hz) , 7. 04 (dd, 1H, J=8. 1, 7. 5Hz) , 7. 27 (d, 1H, 
^8. lHz),10. 19 (brs, 1H). 
12 2 

[ 2 _ (7-t KD^-lH-/fy^/^-3 — (M ^JV\ t>jv*%^m.t 
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e r t —-ff-fr 

mmwmn,T, [2- (7-^ h^-iH-^f ^>v\ 

>m t e r t -Zf^/V (9 1 . 8m g, 0. 3 15mmol) ©^pp^ 
^ (lmL) »s ^nyh!J/P^K(l. 0M^pp^« 0. 9 
5 5 m L , 0. 9 5 mm o 1 ) fcflPx., 2 . 5 P$NlttfKtiB3l£ bfc„ RjS»7K^ U 
^;K3ml) SrffiTU 2 Ufcfk IKWItt, 7x 

£*#ffl^CT* 7 * / -A*©Wcft©7t h — M? ^ ( 3 . 5mL) 
b ]} a^=f-;VT 5^ (1 00/xL, 0. 717 mm ol) i v 5 - t —Zff-A^^AA^^- 
10 — (72. 4/iL, 0. 3 15mmol) ^jHI^ tiat'O. 5VfrfR$kW\*1to R 

^S^^Bflfebfc. «jaS:«BES*U #btt*:»«E«r^y *W7^or 

^ (4 6. Omg, Ifc^5 4% (2Ig) ) £r#fc 0 
15 l H-NMR (DMS0-d 6 ) 6 : 1. 37 (s, 9H) , 2. 96 (dd, 2H, ^8. 1, 7. 1Hz) , 3. 24-3. 30 (m, 2H) , 6. 63 (d 
, 1H, J±l. 2Hz) , 6. 85 (dd, 1H, J=8. 0, 7. 2Hz) , 6. 88 (t, 1H, 5. 7Hz) , 7. 10 (d, 1H, 0Hz) , 9. 
98(brs, 1H), 12. 65(brs, 1H). 
##M 12 3 

(2- {7 - [ (IS) -l-^f-/U-2-^r/^V 2^-4— > { A"- 2 
20 h^v"] - 1 H — f A*- 3 — f/W ^ t e r * --f^J^ 

l H-NMR (CDC1 3 ) 5 : 1. 41 (s, 9H) , 1. 68 (d, 3H, J*=6. 7Hz) , 3. 17 (t, 2H, J=6. 4Hz) , 3. 43-3. 47 ( 
m, 1H) , 3. 56-3. 64 (m, 9H) , 5. 28 (q, 1H, J=6. 7Hz) , 5. 22 (m, 1H) , 6. 72 (d, 1H, >7. 6Hz) , 7. 01 
(dd, 1H, >8. 1, 7. 6Hz) , 7. 33 (d, 1H, ^8. 1Hz) . 
25 ##$J 12 4 

(2- (7- [(IS) -1 is- 4 — i JV- 2-3r*V ^ Y 
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^-NMRCCDCla) 8 : 1. 69 (d, 3H, ^=6. 7Hz) , 3. 10-3. 18 (m, 4H) , 3. 42-3. 46 (m, 1H) , 3. 56-3. 6 
4 (m, 7H) , 5. 15 (q, 1H, >6. 7Hz) , 6. 72 (d, 1H, >7. 6Hz) , 7. 02 (dd, 1H, J^8. 1, 7. 6Hz) , 7. 33 ( 
d, 1H, J=S. 1Hz) . 

mmm 1 s 6 

5 (2S) -2- { [3- (2-{[(2R) -2-t Kn ^y- 2 - fc° 'p v^- 3 - 

m 

l H-NMR(CD 3 0D) 6 : 1. 71 (d, 3H, >6. 8Hz) , 3. 33-3. 36 (ra, 1H) , 3. 39-3. 43 (m, 2H) , 3. 49 (dd, 
10 1H, ^12. 8, 3. 1Hz) , 3. 53-3. 63 (ra, 2H) , 5. 02 (q, 1H, J^6. 8Hz) , 5. 25 (dd, 1H, >9. 8, 3. 1Hz) 
, 6. 75 (d, 1H, J=7. 6Hz) , 7. 05 (dd, 1H, ^8. 1, 7. 6Hz) , 7. 33 (d, 1H, J^8. 1Hz) , 7. 90 (dd, 1H, / 
=7. 3, 6. 1Hz) , 8. 43 (d, 1H, ^=8. OHz) , 8. 74 (d, 1H, ^5. 3Hz) , 8. 85 (s, 1H) . 
##$J 12 5 

2- { iter t-y^/U (S^^TU) *s3)V\ tf-df-V} ^ 

15 107 1 mm<oij8xfcxmm4k&y9&&j& 

l H-NMR (CD 3 0D) 8: 0. 28 (s, 6H) , 1. 04 (s, 9H) , 6. 29 (brs, 2H) , 6. 53 (dd, 1H, ^8. 8, 7. 5Hz) , 
6. 89 (dd, 1H, J^l. 5, 1. 3Hz) , 7. 75 (dd, 1H, ^=8. 8, 1. 4Hz) . 
12 6 

3- { iter t--f^)V (*?*?-;V) %/]) AS\ ttS/} ^isHls- 1 , 2 — i?T 5; 
20 is 

2- { iter t-Zf^-ZV %/V)V\ $-*r*y) - 6 -~ hvT~V > ( 

8. 5g, 3 1. 7mmol) ©rh7tKn77^ (1 OOmL) flia 0%^ 
7i?9« (5 0%we t, 8. 2g) &Mx., jfcSiStf *£ffi5tTx Mfc"C 1 

25 ^nvh^77^ m^-f-^/ n -^^^=1/5, 1/3, *5j;t^l/l) 

Kxmmrr^^tKx.y)mm^m^^4^t bx#rt (6. 9 5 g , nx^9 2 

%) a 

1 H-NMR(CD 3 0D)8:6. 56 (t, 1H, ^=8. OHz) , 6. 37 (dd, 1H, >8. 0, 1. 3Hz) , 6. 34 (dd, 1H, >8. 0, 
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1. 3Hz) , 3. 15 (brs, 4H) , 1. 02 (s, 9H) , 0. 24 (s, 6H) . 
12 7 

7- { Iter t-Zff-/^ (X?*f-J\S) W )V\ 1 H-^fX^ 5 

3- { It e r t-'ff'A' V]J;V] *r**s) sO^f-l, 2-v>T 

5 5; ^ (4. 27g, 17. 9mmol) \Z.*Jzl y J-;VT"tT— Y (8. 7g, 

5 3. 6mmo 1) SrJH;SU iHlfcT 5 mmWiW bfc ft Ufc&6@fc«r*8iJ U 

^^T^#bfc 0 »tt£r£ljHE»i|&3L #^tLfcM^v-y »^7A^vh^7 

10 £LTlffc (1. 8 9g, JRa(R4 3%) „ 

1H-NMR(CD 3 0D) 6:9. 16 (brs, 1H), 7. 98 (s, 1H), 7. 44 (brs, 1H), 7. 13 (t, 1H, J^8. 1Hz), 6. 7 
3 (d, 1H, ^8. 6Hz) , 1. 05 (s, 9H) , 0. 29 (s, 6H) . 
12 8 

(4- { [ t e r t-^JV (v^^/10 VP/U] - 1 <VX>f 5^/ 

15 —/I— 1 — f T*fe b — MJ ^ 

X H-NMR (CD 3 0D) 8 : 7. 85 (s, 1H) , 7. 25 (t, 1H, >8. 0Hz) , 7. 06 (dd, 1H, J±8. 0, 0. 8Hz) , 6. 80 ( 
dd, 1H, ^8. 0, 0. 8Hz) , 5. 05 (s, 2H) , 1. 06 (s, 9H) , 0. 29 (s, 6H) . 
12 9 

20 [2- (4- { C t e r t--f=f-;v (i?*^M )V\ Jr**/\ -1H— <^XV 
5 W—jv- l — (M 

##$11 0 9 kWm^mKX^^v^—^y^r^^ o%^7^«(5 0 
%wet) [:i5LTtiUi|«:^lfco 

l H-NMR(CD 3 0D) 8:7. 87 (s, 1H) , 7. 14 (t, 1H, >8. 0Hz) , 7. 01 (dd, 1H, J=S. 0, 0. 7Hz) , 6. 72 ( 
25 dd, 1H, >8. 0, 0. 7Hz) , 4. 21 (t, 2H, >5. 9Hz) , 3. 15 (t, 2H, J*=5. 9Hz) , 1. 06 (s, 9H) , 0. 30 (s, 
6H). 

mmm 1 8 7 

(1R) - 2- [ (2- {4 - [ (IS) - 1 -*?-/l>- 2-^/^*9 is- 4-4 A* 
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- 2 -^-dry^ h*ris] - 1 H-^^X-f 5: \—4M au^-jv) 7*/] 

-i-t°y^^-3 — r $ ;—jv 
#%^j6 i, ill, 112, mmmi i 9 ^ ra*©**feu:TiaMb'&*«r'fr^ b 

5 'H-NMR (CD 3 0D) 8 : 1. 67 (d, 1H, J^=6. 4Hz) , 3. 40-3. 45 (m, 1H) , 3. 58-3. 98 (m, 1 1H) , 5. 04-5. 

06 (m, 2H) , 5. 46 (d, 1H, J*=8. 3Hz) , 5. 63 (q, 1H, ^6. 4Hz) ,7.11 (d, 1H, J=l. 9Hz) , 7. 62 (t, 1H 
, J±8. 0Hz) , 7. 71 (d, 1H, JE=8. 3Hz) , 8. 16 (dd, 1H, J=7. 4, 6. 1Hz) , 8. 80 (d, 1H, ^=7. 9Hz) , 8. 8 

7 (d, 1H, J*=5. 4Hz) , 9. 04 (s, 1H) , 9. 66 (s, 1H) . 
HifcM 18 8 

10 (2S) -2- { [1- (2- { [ (2R) - 2-t Kn ^rv'- 2 - \? V 3 - 

mmm 120 

l H-NMR(CD 3 0D) 6 : 1. 74 (d, 3H, >6. 8Hz) , 3. 30-3. 37 (m, 3H) , 3. 52 (dd, 1H, >12. 6, 3. 2Hz) 
15 , 3. 72-3. 83 (m, 2H) , 5. 18 (q, 1H, J^=6. 8Hz) , 5. 29 (dd, 1H, J=9. 7, 3. 0Hz) , 7. 07 (dd, 1H, J±6. 
4, 2. 3Hz) , 7. 53-7. 58 (m, 2H) , 7. 97 (dd, 1H, J=7. 9, 5. 7Hz) , 8. 52 (d, 1H, >8. 1Hz) , 8. 77 (d, 
1H, >5. 3Hz) , 8. 87 (s, 1H) , 9. 39 (s, 1H) . 

20 t h 0 3 N ]3 2^J3 1 -3&fl3dimUft 

k M3 3-^^*ijmf^ffl»SK-N-MC»m(1a^mt h& 3&r;t h/3 

l^fc£fgmbfcM3rl»A (SK-N-MC», * 0 ^M^^tt) ) 

V\ fc f /3 2, 0 1 -S»flflW*ftUflriTHP- l^fflia^ (tf32, 13 lt^^r 

*»aufc*Bia*j«A (THP-im ^H*»ai«c^*t) ) *r/Bvvrtftwu;fc 

25 o 

ttWb'd* (10- 9 ~10- 5 M)(D13 SK-N-MCM5: 
9 6 h±.K2 X 1 0 4 ffl/^a/^Jf* U 3 0 #*5f£=i fP/Uzc^ h 

^^IT\ f-W * y y^AMP (cyclic AMP, ^TcAMP^H) <DM& 
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fitt*»«R:tftl*b;ffc. Z<Db%, 3 ( (±) -2-tKn^- 

5- (2- ( (2-t (4- (l-^^/V-4- ( MJ 

-lH-^5^/-^-2-^^) 7^/^^) :/nfcVi") T ^ / ) ^r-^vO 
^<yX7 5 K p< CG P- 2 0 7 1 2 A (Sigma -A 1 d r 

5 i c h) \ 1 0- 6 M) fiqaET-CtftWb*:. 3 2-JftHftfE/BM\ #lTHP- l» 
2. 5X 1 0 s l-S^PS-^J (ttfiaCGP-2 0 7 1 2A, 10" 6 M) 

^Ttf^Wk^TfjWSfcb, J3 l-JW*ftsJBf4* #^THP-1$I8&2. 5X10 

4 ( (r* , s* ) - (±) -1- ( (2, s-$?t ko- 
— r f/v-) -3- ( a-t^^^M r 

10 5: y ) - 2 — Zf# J —/V ICI-118551 (Sigma-Aldri 

c h) , 1 o- 8 M) &&T~eim4b&m-?mWt^X, cAMP ©E&iSttiSrffiWte 
^f+LfCo iMOcAMPl4i(i> EL I SAfelCt 9$D£bfc 0 

M^COf^ffi^(*s #fetLfcffi*^ft0^bEC 5 0 I(-1 o gl o EC 

5 o = P D 2 ) S-TJ**^!* (intrinsic activity (%) 0 3 3 
15 -Mmf^ffl^l 0- 6 M^fy^DfW-/K /3 2-$J$tfNStel 0" 5 MfvW*^ 

yK 3 i -M$:fl=Bftei 0" 5 M-fy7ofWwW»10 0%H5, 

MZ-t£, mt&m 2 (Dlk&bte&tt Z 0 3 -JWaMtUB©E C 5 0 fit** 4 8 nlVrefc 9 
20 , |3 1 & <fc TJ* /3 2 -*(BRf£/B fi 1 0 juMt $ Hfc^o fc. 

/n- b (Hartley) y h ^frBU&Mffi U JfrtoM^fctf^ U 

25 * (Magnus) tfe^Sp CTSHifc&fxo tz. a W&te 34°Cl? 95%&£ i: 5 %$m# * <OW& 
tfX&WBVfc? V^^-^V-feW b (Krebs-Henseleit)^«PMSb, ft^C^Ih 
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n-bfif^&mwFm<D ec 60 mz, ^©iiif^ijowj i x^htitc^m^} 

5 if5tF|33 Uffffl© EC 5 0 4iT'|& Lfc 0 *tflB!(Si|& (AJ 9677) (Djjft^ 1 t L/tl^O 

£;sv^cw«ti^Tt>#iii¥i 1-25574 3 ^m^Wt^ fcfrttmm®) ( 

AJ 9677)^-^^0 3#MfK|£//3 1 ^M^ffl^St^"*-- £ ^^60 
10 ^M^^l^^tt^^^^ EC c n ^(MR1^(AT 9677) ^ft^r 1 h UtMQ&M 

m 





1 4 : 


6 8 




7 3 : 


7 7 




7 6 : 


3 0 0 


15 wmtt&m 


114: 


2 3 0 




12 1: 


7 8 




15 0 


4 7 0 




15 4 


: 9 0 




: 1 



20 

25 fc^mjiMKi/LJi^^ia-t-s^mcof&^ij i: u-c^rffit?**o 
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i. 



5£ (I) 



w 



>< 



R 




5 «i~„ 



Ar 




(VIII) 



QnWtm^:-C (W) =C (R 3A ) -N (R 3 ) -C (R 3 A ) =C (W 
) -N (R 3 ) -C (R 3A ) =C (R 3B ) -N (W) -C (W) =^-N ( 
R 3 ) - N -C (R 3A ) =N-N (W) -N=C (W) -N (R 3 ) -N = 

10 C (R 3A ) -N (W) -C (W) =N— O-. £fcf±-C (W) = N-S-T* 

R 3A *5i^R 3B {«H- ; etateu-c. Tk^M^^fc^sm^ u< ft^tt^w 
r\ r 5 . r 6 . *3«tT>*R 7 fe^ti^tm&^xfrmm^tcfew&vx^x-b & 
r 1 tewmhis<temmm<Di&MT^*^m, ^tatt-. -x-r 1 e -c (=o 

) N R 1 a R 1 b N -X-R 1 e -C (=0) OR 1 8 tb<«-X-R 1 d 
ttSS^U (SSf, X«m^*^c{^: -O-, -S-, -N (R 1 c ) -> ~ 
N (R 1 c ) C (=0) -C (=0) N (R 1 c ) -N (R 1 c ) S0 2 - 
20 , -S0 2 N (R 1 c ) *fc«-C (=0) NHS0 2 --e*3*l/51i&*U 
R 1 e te*£$rg\ ^fcfi»^^U<f»ttm^{SaT^= 3 rV^S^SU R 1 8 s R 
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b < teMg^tf) n T^3vi^ b < te^g^^x n^g&^t 

V^t>£vV) . R 1 d r±7K*JDR^. g&fc b < teMem©4£&T/i^/i^ tMt 

fctt-N (r 1 a ) -xm^thZ^xm^Wkz-bthx^x-b^) %m-f„ ) s 
io r 2 itfrmm^ ^o^^ ttt t< fiii^fgtr^^/H, gmt>b 

< liii^©»T;^^/Hs gm% b< r ^/S. tK^S. «T/i- 

r 1 £R 2 ^-tt^ot^fvy^^iMU ^M^i/^^^Ste 

15 R 3 {*7K^-7-*fc«g^t>b<{*Mgm^MT^^v*%^i-^ tfcfiR 1 
£R 3 ^M^ot^i-X-R 1 e -C (=0) 2ffi©ilrtt 

ArliPjlW (IX) % 5£ (X) N ^tcltt (XIII) T^^ttSS^-T; 
20 S (IX) : 



R 8 




(IX) 



gm% b< [iiftro^^^t^^l, tK^K. - h g^t> b< te&g^ 
25 {g^T/^/l'^/t'*-/^ g^t> b < te&tgm^^Vif :/*/t'/lwl^ g^t> b 
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5 ;v*^7>;ys^t 0 

^(0&CT;v^-;vms {&ffi.T/U=i*^m, i&MT^*3<-y% ^=/H, zK^Ss T 
fete, 

R 8 s R 9 % SSit/R 1 0 CO 5 *>20^-|p/£oTA : -NR 8 a C (=0) C 

R8 b =CR 8 c -x*m$tiz>& (r 8 a . r 8 b > *5itt«R 8 c nwi— ^.iti-tm^ 



tU R 1 2 S 5£: -0-CH 2 -C (=0) OR 1 a Tg$tl5lT'fc^ *^o N 
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